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RTI Project No.:  65U-08055.001.021
RTI Protocol No.:  RTI-871

FINAL REPORT

15-Day Tier 1 Screen of Endocrine Active Compounds Administered by Gavage to Adult
Male Sprague-Dawley (CD®) Rats

ABSTRACT

This study was done as a pre-validation step toward validating the intact adult male rat
assay as an alternative Endocrine Disruptor Tier I screening assay  (EDSTAC, 1998). The
transferability or standardization of the protocol and the practicality or sensitivity of this in vivo
assay  was evaluated using  Linuron and Methoxychlor, two  chemical compounds  known to affect the
endocrine system through different pathways and/or mechanisms of action. This assay is expected to
detect  estrogenic-, androgenic- and thyrotropic-like  activity based on compound-related changes in
target organ weight and systemic hormones.

Animals were dosed daily for 15 days from SD 0 to 14 via oral gavage with respective  chemical
compounds at  respective dose levels.  Dose levels were administered on a mg/kg body weight basis
according to the most recent body weight.  Aqueous methylcellulose (0.25%) was administered as the 
vehicle control.  For all animals, the dosing volume was 5 ml/kg and all animals were dosed between
0700 and 1000 hours.

Body weights were recorded on SD 0 through 13 before dosing and clinical observations were
recorded daily within two hours after dosing in the morning and again in the afternoon.  Food
consumption was determined for SD 0, 7, and 14.

Necropsy was performed on SD 14 between 0700 and 1000 hours within two hours of final
dosing.  Blood was collected from anesthetized animals by cardiac puncture, target organs were collected
and weighed and histopathology was done on the testes, epididymides and thyroids from the animals in
the control and high dose groups.
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The study design for the experiment was as follows for the two chemicals, linuron and 
methoxychlor:

Table 1.  Study Design, Test Chemicals, and Target Doses

Group No. No. Males Chemical Dose (mg/kg/day)
Concentration

(mg/ml)
Dose Volume

(ml/kg)

1 15 Vehicle Controla 0 0.0 5
2 15 Linuron 25 5.0 5
3 15 50 10.0 5
4 15 75 15.0 5
5 15 100 20.0 5
6 15 Methoxychlor 12.5 2.5 5
7 15 25 5.0 5
8 15 37.5 7.5 5
9 15 50 10.0 5

a 0.25% aqueous methylcellulose

‚ Linuron
There were no deaths on the study. There was no significant difference in the mean body
weights across all groups on SD 0.  On SD 7, there were significant decreases in body
weights of the 75 and 100 mg/kg/day groups compared to the control group at the
p<0.001 level and 50 mg/kg/day at the p<0.01 level.  The weight differences displayed a
significant linear decreasing trend related directly to dose levels.  At SD 14, the body
weights of the control group were significantly higher than those of all the treated
groups (p<0.001, and p< 0.05 for the 25 mg/kg/day group).  The body weight changes
for the treated groups were all significantly decreased in a dose related manner
(p<0.001).

Feed consumption (both g/day and g/kg/day) of the three highest treated groups was
significantly decreased on SD 0-7 from the control group at the p<0.001 level and
continued to be decreased throughout the remaining days of the study.  The
25 mg/kg/day group showed a decreased feed consumption on SD 0-7 (p< 0.05) but no
difference from the control group on SD 7-14 for either g/day or g/kg/day.  Feed
efficiency for SD 0-7 was significantly (p<0.001) decreased  for the three highest dose
groups, but was not significantly decreased for SD 7-14 except for the 50 mg/kg/day
group at the  p< 0.05 level (Table 4-A).
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Clinical observations of piloerection, ataxia, lethargy, chromodacryorrhea, rough coat,
afflux of the dosing solution, salivation prior to dosing, and rapid heart beat were made
during the course of the study.  Except for one animal with piloerection, only treated
males had clinical signs. Lethargy was only seen in the highest dose group.  Sores were
seen in one animal.

At necropsy, the body weights of the animals in all groups but the low dose were
significantly decreased from those of the control group ( p< 0.001).  The liver and
accessory sex gland unit absolute weights of the three highest dose groups were
significantly lower than those of the control group.  There were no differences found in
absolute paired testes weights between the control and treated groups and the absolute
paired epididymides weights were significantly lower only in the highest dose group. 
The absolute prostate weights of the two highest dose groups were significantly lower
than those of the control group.  The ANOVA and test for linear trend were significant
for the body weight, liver weight, and accessory sex gland unit weight at the  p< 0.001
level.  

When relative weights (% of terminal body weight) were considered, only the paired
testis weights showed any significant differences.  The relative paired testes weight of
the 75 mg/kg/day group was significantly higher than the control group value and also
appeared higher than the other treated groups, although this was not analyzed.

The serum estradiol level was significantly higher than the controls in all treated groups.
This showed  a dose related trend. Thyroxine level was lower in all treatment groups
from the control.  Prolactin was significantly lowered in the highest treatment group. 
Although all prolactin values in treated groups were lower than those of the control
group values, there was no significant difference and no dose related response. Serum
testosterone, DHT, FSH, LH, TSH, and T3 values were similar in all groups.

In the gross necropsy findings, the highest dose level had two males with bilateral
testicular size reduction and one of these males had bilateral epididymis size reduction.
The 75 mg/kg/day group had one animal with reduced prostate size and reduced size of
seminal vesicles.  The 50 mg/kg/day group had one animal with reduced epididymal size
bilaterally and reduced testicular size bilaterally.  No treatment-related histopathological
changes were observed in the testes, epididymides, or thyroid.  One animal, in the high
dose group, was noted to have seminiferous tubule degeneration which was graded as
moderate.  However, in the experience of the reviewing pathologist, similar lesions may
be, on occasion, observed in control animals as well.
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‚ Methoxychlor

There were no deaths on the study.  There was no significant difference in the mean
body weights across all groups on SD 0.  By SD 7, after the administration of
methoxychlor, males in the three highest dose levels had significantly decreased body
weights compared to the control group and this observation continued throughout the
remainder of the treatment period for all the treated groups.  The 12.5 mg/kg/day group
did not have a significantly decreased body weight on SD 7 but did show a significant
decrease by SD 14 by t-test ( p< 0.05).  The body weight changes between SD 0 to 7,
7 to 14, and 0 to 14, were all significantly lower for all of the treatment groups than for
the control group. These changes did not show a dose-response effect.

The feed consumption (g/day and g/kg/day) was lower for all treated groups than the
control group for all intervals, SD 0 to 7, 7 to 14, and 0 to 14.  Feed efficiency was
lower for the treated groups than the control group for the 0 to 14 interval.

Animals treated with methoxychlor showed clinical signs of chromodacryorrhea, efflux
of the dosing solution, soft feces, piloerection (most common sign seen), rough coat, and
rust colored fur.  Except for piloerection, the incidence is only one animal. 

At necropsy, there were significant decreases in all dose groups in body weight and
absolute liver weight.  The decreases in liver weights were also significant by ANOVA
at the p< 0.001 level.  The two highest dose groups had significantly lower absolute
weights for the accessory sex gland unit, prostate and seminal vesicles with coagulating
glands.  The 25 mg/kg/day group also had significantly reduced absolute weights for the
sex accessory unit and seminal vesicles.  Relative weights (% of sacrifice weight) were
decreased for the thyroid in all treated groups; and the relative weights of the accessory
sex gland unit and the seminal vesicles with coagulating glands were reduced
significantly in the highest dose group.  The relative paired testis weight was
significantly increased in the 37.5 and 50.0 mg/kg/day groups.

The mean serum prolactin levels of the 25 and 50 mg/kg/day groups were significantly
higher ( p< 0.05) than the control group value.  There was also an apparent, but not
significant, increase at 37.5 mg/kg/day.  The mean thyroxine level of the of the
25 mg/kg/day group was higher than the control.  Serum testosterone, DHT, FSH, LH,
TSH, and T3 values were similar in all groups including control.  Serum estradiol values
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increased slightly with increasing dose levels but the differences were not statistically
significant. 

Administration of 50 mg/kg/day methoxychlor was associated with the increased
incidence of testicular seminiferous tubule degeneration in 40% of the animals examined
(6/15).  Seminiferous tubule degeneration was characterized by a spectrum of very
subtle changes which included vacuolization within the germinal epithelium lining the
tubule, single cell degeneration to necrosis of germinal epithelial cells, desquamated
germ cells into the tubule lumen and, on occasion, sperm retention in stage IX.  At this
dose, all of the degenerative lesions were graded as minimal which indicated they were
present in fewer than 10% of the tubules present in any testis cross-section.  In support
of seminiferous tubule degeneration, increased numbers of exfoliated germ cells were
present in epididymal tubules.  Normally, low numbers of exfoliated germ cells may be
observed in epididymal tubules, but these numbers can increase with seminiferous
tubule degeneration.  The pathogenesis and significance of the seminiferous tubule
degeneration remains unclear at this time.  

In conclusion:

‚ Fifteen days of gavage with Linuron resulted in decreased body weight, decreased feed
consumption, decreased feed efficiency, and clinical signs such as piloerection and
lethargy.  Decreased sacrifice body weight, liver weight, accessory sex gland unit
weight, and prostate and seminal vesicles with coagulating glands weights were
observed at higher doses.  The estradiol values increased with increasing doses whereas
the thyroxine decreased.  Prolactin was decreased for the 100 mg/kg/day group.

‚ Fifteen days of gavage with methoxychlor resulted in decreased body weight, decreased
feed consumption, decreased feed efficiency, and clinical signs such as piloerection. 
Methoxychlor caused lower sacrifice body weights, liver weights, accessory sex gland
unit weights, prostate, and seminal vesicles with coagulating glands weight.  The
prolactin level of the 50 mg/kg/day group was over twice that of the control group.

‚ The protocol for the adult male assay resulted in significant findings that appeared to be
dose related for both linuron and methoxychlor.
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OBJECTIVE

Purpose and Applicability

This study was done as a pre-validation step toward validating the intact adult male rat assay as
an  alternative Endocrine Disruptor Tier I screening assay  (EDSTAC, 1998).  The transferability or
standardization of the protocol and the practicality or sensitivity of this in vivo assay was evaluated using
Linuron and Methoxychlor, two chemical compounds known to affect the endocrine system through
different pathways and/or mechanisms of action. This assay is expected to detect  estrogenic-,
androgenic- and thyrotropic-like activity based on compound-related changes in target organ weight and
systemic hormones.

Required Endpoints:

‚ Daily body weights and sacrifice weights
‚ Serum Triiodothyronine (T3), thyroxine (T4), thyroid stimulating hormone (TSH),

prolactin, testosterone, estradiol, follicle stimulating hormone (FSH), luteinizing
hormone (LH), and dihydrotestosterone (DHT)

‚ Thyroid weights and histology
‚ Epididymal and testis weights and histology
‚ Liver, and accessory sex gland unit weights (including  prostate, and seminal vesicle and

coagulating gland weights)

To further define the procedures for this protocol,  EPA tested two chemical compounds that have
various modes of action: 

‚ Linuron (anti-androgen),

‚ Methoxychlor (estrogenic, anti-estrogenic and anti-androgenic activity).

MATERIALS AND METHODS

Test Materials and Dose Formulations

The test chemicals used in this study were procured and analyzed for purity by the Chemical
Repository at Battelle, Sequim, WA, by gas chromatography with flame ionization detection (GC-FID),
or high performance liquid chromatography (HPLC) methods.  All bulk test chemicals were stored at
room temperature.  Test chemicals formulated in 0.25% aqueous methylcellulose were stored at 4°C. 
Dose formulations were prepared by mixing each test material at the appropriate weight in
0.25% aqueous methylcellulose to provide the appropriate mg/kg/day administration at 5 ml/kg.  The
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vehicle formulation was prepared and administered to the control group animals concurrently with the
administration of the two test compounds to the remaining animals.  Formulations were prepared at the
RTI Materials Handling Facility, and assayed at Battelle, Sequim, WA. 

The decision was made to formulate the doses of linuron and methoxychlor at RTI International. 
The formulations were mixed three separate times and sent to Battelle-Sequim for analysis of the
formulations and homogeneity determination.  In-life samples were collected at the beginning and end of
the time period that the formulations were used for dosing.

Samples were only collected from the two middle dose groups of linuron (10 and 15 mg/mL)
and methoxychlor (5.0 and 7.5 mg/mL) due to a misinterpretation of the directions in the protocol by the
technical staff.  Samples should have been taken from all dose groups during the in-life dosing.  The
samples were collected at the conclusion of dosing on the days of subsampling.

Animals and Husbandry

Male outbred albino CD® (Sprague-Dawley) rats (Crl:CD®[SD] IGS BR) were received from
Charles River Breeding Laboratories (Raleigh, NC).  The males were approximately 10 weeks old upon
arrival.  The animals were individually housed during the quarantine period and experimental periods in
solid-bottom polycarbonate cages with stainless-steel wire lids (Laboratory Products, Rochelle Park, NJ)
and Sani-Chip® cage litter (P.J. Murphy Forest Products Inc., Montville, NJ).  The males were housed
under standard conditions until necropsy.  All animals were housed in the RTI Animal Research Facility
for the duration of the study.  All animal rooms were on a 14:10 hour (light:dark) light cycle per day and
were air-conditioned.  Temperature (22±4°C) and relative humidity (30-70%) were continuously
monitored, controlled, and recorded using an automatic system (Siebe/Barber-Colman Network 8000
System, Version 4.4.1, Loves Park, IL).  Purina Certified Rodent Chow (No. 5002, PMI Feeds, Inc., St.
Louis, MO) and deionized water were available ad libitum.

Adult male rats were individually identified by eartag.  A total of 15 males per group was
assigned to each component in this study.  Males were assigned to treatment groups by stratified
randomization for body weight upon arrival at RTI International so that the mean body weights did not
differ among treatment groups at the start of dosing.  They were examined twice daily by cage-side
observation for morbidity or mortality and clinical observations occurred initially within two hours after
dosing and also in the afternoon by the animal husbandry staff.  All animals assigned to the study were
euthanized by CO2 asphyxiation after 15 days of dosing.

Additional Methods.  Feed consumption was measured on SD 0, 7, and 14.  The feed was also
analyzed by the manufacturer for the phytoestrogens daidzein, genistein, and glycitein (Appendix III). 



08055.001.021

8

QAdult
males

SD0

N

oral gavage

body, liver, thyroid, testes,  accessory sex gland
unit, prostate, epididymides, and seminal vesicle
weight, serum testosterone, estradiol, DHT,
FSH, LH, prolactin, TSH, T4, T3.  Thyroid,
epididymal, testis histopathology

SD14

Key:
Q = quarantine
SD = study day
N = necropsy

The singly housed animals, collection of feed consumption data, and the analysis of phytoestrogens in
the feed were additions to the basic study design. 

Study Design for the Adult Male Assay

Clinical observations of adult male study animals were documented at least once daily during quarantine
and at least twice daily, at dosing and one to two hours post dosing, on SD 0 through 13.  On SD 14,
cage side observations were made at dosing .  All males were weighed every morning SD 0 through 13,
for adjustment of dosing volume based on the most recent body weight.  The dosing volume for SD 14
dosing was based on the body weight of SD 13.  Daily body weights and body weight gains were
reported and statistically analyzed ( Tables 3A, 3B).

Necropsy for Males

Blood Collection and Hormone Assays

At scheduled necropsy of the males, after terminal CO2 asphyxiation, the males were weighed
and the maximum possible amount of blood was taken by external cardiac puncture and placed in a
labeled serum separator tube on ice.  The blood was allowed to clot and centrifuged under refrigeration. 
The resulting serum was analyzed for T4, T3, TSH, FSH, LH, testosterone, DHT, estradiol, and
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prolactin.  All assays were counted in a Packard Biosciences Cobra II Series Model 5002  gamma
counter using RIASMART software, version 1.0.

Estradiol Radioimmunoassay Procedure

The estradiol radioimmunoassay (RIA) used was a no-extraction, double antibody 125I RIA
(Diagnostic Systems Laboratories [DSL], Webster, Texas) which utilized estradiol antibody, 125I-
estradiol, estradiol calibrators as the standard curve, and a precipitating solution consisting of goat anti-
rabbit gamma globulin combined with dilute polyethylene glycol.  Normal control serum from the same
species/strain/sex as unknown samples was assayed.  From the control values, the intra- and interassay
coefficient of variation, percent recovery, and index of parallelism for the assays was determined (see
Text Table 2).  The sensitivity of the assay was 0.6 pg/mL as reported by DSL.  All samples read within
curve range of 1.5 to 150 pg/mL.  For the RIA procedure, the sample (200 :L) was pipetted into a glass
culture tube and the estradiol antiserum was added.  The tubes were vortexed and incubated at 4°C for
4 hours.  The 125I-estradiol was added, and the tubes were vortexed and incubated at 4°C for 21 hours. 
After overnight incubation, cold precipitating solution was added and the tubes vortexed.  The tubes
were centrifuged, the supernatant was decanted and the tubes containing pellets were counted in a
gamma counter.  Results were reported as pg/mL.

Rat Follicle Stimulating Hormone Radioimmunoassay Procedure

The rat follicle stimulating hormone (rFSH) RIA used was a no-extraction, double antibody 125I
RIA (Amersham Biosciences, Piscataway, NJ) which utilized rFSH antibody, 125I-rFSH, rFSH calibrators
as the standard curve, and a precipitating solution consisting of donkey anti-sheep serum coated onto
magnetizable polymer particles.  Normal control serum from the same species/strain/sex as unknown
samples was assayed.  From the control values, the intra- and interassay coefficient of variation, percent
recovery, and index of parallelism for the assays was determined (see Text Table 2).  The sensitivity of
the assay was 0.9 ng/mL as reported by Amersham Biosciences.  All samples read within curve range of
1.6 to 100 ng/mL.  For the RIA procedure, the sample (100 :L) was pipetted into a glass culture tube and
the rFSH antiserum was added.  The tubes were vortexed and incubated at room temperature for 4 hours. 
The 125I-rFSH was added, and the tubes were vortexed and incubated at room temperature for
approximately 20 hours.  After overnight incubation, cold precipitating solution was added and the tubes
vortexed.  The tubes were centrifuged, the supernatant was decanted and the tubes containing pellets
were counted in a gamma counter.  Results were reported as ng/mL.

Rat Luteinizing Hormone Radioimmunoassay Procedure

The rat luteinizing hormone (rLH) RIA used was a no-extraction, double antibody 125I RIA
(Amersham Biosciences, Piscataway, NJ) which utilized rLH antibody, 125I-rLH, rLH calibrators as the
standard curve, and a precipitating solution consisting of donkey anti-rabbit serum coated onto
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magnetizable polymer particles.  Normal control serum from the same species/strain/sex as unknown
samples was assayed.  From the control values, the intra- and interassay coefficient of variation, percent
recovery, and index of parallelism for the assays was determined (see Text Table 2).  The sensitivity of
the assay was 0.8 ng/mL as reported by Amersham Biosciences.  All samples read within curve range of
0.8 to 50 ng/mL.  For the RIA procedure, the sample (100 :L)  was pipetted into a glass culture tube, the
rLH antiserum was added, followed by the 125I-rLH, and the tubes were vortexed and incubated at room
temperature for approximately 22 hours.  After overnight incubation, cold precipitating solution was
added and the tubes vortexed.  The tubes were centrifuged, the supernatant was decanted and the tubes
containing pellets were counted in a gamma counter.  Results were reported as ng/mL.

Rat Prolactin Radioimmunoassay Procedure

The rat prolactin (rPRL) RIA used was a no-extraction, double antibody 125I RIA (Amersham
Biosciences, Piscataway, NJ) which utilized rPRL antibody, 125I-rPRL, rPRL calibrators as the standard
curve, and a precipitating solution consisting of donkey anti-sheep serum coated onto magnetizable
polymer particles.  Normal control serum from the same species/strain/sex as unknown samples was
assayed.  From the standards values the intra- and interassay coefficient of variation, percent recovery,
and index of parallelism for the assays was determined (see Text Table 2).  The sensitivity of the assay
was 0.7 ng/mL as reported by Amersham Biosciences.  All samples read within curve range of 0.8 to
50 ng/mL, once diluted 10-fold with assay buffer.  For the RIA procedure, the sample (100 :L) was
pipetted into a glass culture tube, the rPRL antiserum was added, followed by the 125I-rPRL, and the
tubes were vortexed and incubated at room temperature for 20 - 21 hours.  After overnight incubation,
cold precipitating solution was added and the tubes vortexed.  The tubes were centrifuged, the
supernatant was decanted and the tubes containing pellets were counted in a gamma counter.  Results
were reported as ng/mL.

Rat Thyroid Stimulating Hormone Radioimmunoassay Procedure

The rat thyroid stimulating hormone (rTSH) RIA used was a no-extraction, double antibody 125I
RIA (Amersham Biosciences, Piscataway, NJ) which utilized rTSH antibody, 125I-rTSH, rTSH
calibrators as the standard curve, and a precipitating solution consisting of donkey anti-rabbit serum
coated onto magnetizable polymer particles.  Normal control serum from the same species/strain/sex as
unknown samples was assayed.  From the standards values, the intra- and interassay coefficient of
variation, percent recovery, and index of parallelism for the assays was determined (see Text Table 2). 
The sensitivity of the assay was 0.5 ng/mL as reported by Amersham Biosciences.  All samples read
within curve range of 1 to 64 ng/mL.  For the RIA procedure, the sample (100 :L) was pipetted into a
glass culture tube, the rTSH antiserum was added, followed by the 125I-rTSH, and the tubes were
vortexed and incubated at room temperature for approximately 21 hours.  After overnight incubation,
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cold precipitating solution was added and the tubes vortexed.  The tubes were centrifuged, the
supernatant was decanted, and the tubes containing pellets were counted in a gamma counter.  Results
were reported as ng/mL.

Total Testosterone Radioimmunoassay Procedure

The total testosterone (T) RIA used was a no-extraction, solid-phase 125I RIA which utilized T-
specific antibody-coated tubes and 125I-T (Diagnostic Products Corporation [DPC], Los Angeles, CA).
The T (Sigma, St. Louis, MO) standard curve was prepared in PBS-gel buffer (0.1 M sodium phosphate
plus 0.85% [w/v] sodium chloride with 0.1% [w/v] sodium azide and 0.1% [w/v] gelatin, pH 7.4).  T
standards in serum were prepared in the same species/strain/sex as unknown samples by adding known
concentrations of T to the appropriate matrix.  From the control values, the intra- and interassay
coefficient of variation, percent recovery, and index of parallelism for the assays was determined (see
Text Table 2).  The sensitivity of the assay was 0.04 ng/mL as reported by DPC.  All samples read
within curve range of 0.07 to 40 ng/mL.  For the RIA procedure, the sample (50 :L) was pipetted into
the antibody-coated tube and the 125I-T was added.  The tubes were vortexed and incubated in a 37°C
water bath for three hours.  After incubation, the supernatant was aspirated and the tubes were counted in
a gamma counter.  Results were reported as ng/mL.

Total Triiodothyronine Radioimmunoassay Procedure

The total triiodothytonine (T3) RIA used was a no-extraction, solid-phase 125I RIA which
utilized T3-specific antibody-coated tubes and 125I-T3 (DPC, Los Angeles, CA). The T3 (Sigma, St.
Louis, MO) standard curve was prepared in charcoal stripped serum.  T3 controls in serum were
prepared in the same species/strain/sex as unknown samples by adding known concentrations of T3 to
the appropriate matrix.  From the control values, the intra- and interassay coefficient of variation, percent
recovery, and index of parallelism for the assays was determined (see Text Table 2).  The sensitivity of
the assay was 7 ng/dL as reported by DPC.  All samples read within curve range of 6.25 to 800 :g/dL. 
For the RIA procedure, the sample (100 :L) was pipetted into the antibody-coated tube and the 125I-T3
was added.  The tubes were vortexed and incubated in a 37°C water bath for two hours.  After
incubation, the supernatant was aspirated and the tubes were counted in a gamma counter.  Results were
reported as ng/dL.

Total Thyroxine Radioimmunoassay Procedure

The total thyroxine (T4) RIA used was a no-extraction, solid-phase 125I RIA which utilized T4-
specific antibody-coated tubes and 125I-T4 (DPC, Los Angeles, CA).  The T4 (Sigma, St. Louis, MO)
standard curve was prepared in RIA Buffer I (0.01 M sodium phosphate plus 0.85% [w/v] sodium
chloride with 0.1% [w/v] sodium azide and 1% [w/v] bovine serum albumin, pH 7.6).  T4 standards in
serum were prepared in the same species/strain/sex as unknown samples by adding known
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concentrations of T4 to the appropriate matrix.  From the control values, the intra- and interassay
coefficient of variation, percent recovery, and index of parallelism for the assays was determined (see
Text Table 2).  The sensitivity of the assay was 0.25 µg/dL as reported by DPC.  All samples read within
curve range of 0.63 to 40 :g/dL.  For the RIA procedure, the sample (25 :L) was pipetted into the
antibody-coated tube and the 125I-T4 was added.  The tubes were vortexed and incubated in a 37°C water
bath for one hour.  After incubation, the supernatant was aspirated and the tubes were counted in a
gamma counter.  Results were reported as µg/dL.

Dihydrotestosterone Radioimmunoassay Procedure

The dihydrotestosterone (DHT) RIA used had a sample oxidation/extraction procedure followed
by a solid-phase 125I RIA which utilized DHT-specific antibody-coated tubes, 125I-DHT, and DHT
standards (DSL, Webster, Texas).  Also included in the kit were reagents for the oxidation/extraction
procedure to remove most of the testosterone which will cross-react with the DHT antiserum.  These
reagents were an oxidation solution and DHT sample buffer.  Also needed but not included were the
organic solvents for extraction, n-hexane (95% minimum) purchased from EM Science, and absolute
ethanol which was purchased from AAPER Alcohol and Chemical Company.  DHT standards in serum
were prepared in the same species/strain/sex as unknown samples by adding known concentrations of
DHT to the appropriate matrix.  From the control values, the intra- and interassay coefficient of
variation, and percent recovery for the assays was determined (see Text Table 2).  The sensitivity of the
assay was 4 pg/mL as reported by DSL.  All samples read within curve range of 25 to 2500 pg/mL.  For
the RIA procedure, the sample (400 :L) was extracted and then pipetted into the antibody-coated tube
and the 125I-DHT was added.  The tubes were vortexed and incubated at room temperature on a shaker
(180 rpm) for two hours.  After incubation, the supernatant was decanted and the tubes were counted in a
gamma counter.  Results were reported as pg/mL.

Gross Examination and Histopathology

Once each male was bled, the animal was necropsied and internal thoracic and abdominal organs
and cavities examined.  Any abnormalities were documented.  The following organs were dissected out
and weighed: paired testes, paired epididymides,  liver, thyroid (taken with attached portion of trachea,
weighed after fixation and removal of the tracheal portion), accessory sex gland unit [prostate and
seminal vesicles with coagulating glands (and fluid)], and prostate and seminal vesicles with coagulating
glands (with fluid).
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Table 2. Parameters for RIAs Used for Adult Male Hormone Determinations 

Parameter Testosterone Estradiol rFSH rLH rTSH T4 T3 rProlactin DHT
Units (ng/mL) (pg/mL) (ng/mL) (ng/mL) (ng/mL) (ug/dL) (ng/dL) (ng/mL) (pg/mL)
Intra-assay Variationa

BLANK MATRIX n/a 0/9.8% 0/2.9% 0/15.8% 0/7.6% 0/3.2% n/a 0/4.3% 0/8.6%
MASS ADDED 2/13.4%

8/6.2%
20/8.6%
80/4.6%

12.5/4.2% 6.2/2.5%
25/3.9%

8/8.3% 2/6.2%
10/4.5%

40/12.3%
160/5.7%

3.1/6.1%
12.5/8.2%

100/13.6%
400/9.9%

Inter-assay Variationa

NO. OF ASSAYS 1 1 1 2 1 1 2 2 2
BLANK MATRIX n/a n/a n/a 0/8.1% n/a n/a n/a 0/4.8% 0/18.2%
MASS ADDED n/a n/a n/a 3.1/7.8%

12.5/3.2%
n/a n/a 40/14.2%

160/2.6%
12.5/13.5% 100/18.9%

400/17.4%
% recovery of added
massb

2/78.0%
8/75.6%

20/142.5%
80/122.3%

12.5/94.7%
50/112.7%

3.1/(66.5%-
70.0%)

12.5/(89.8%-
92.1%

8/120.5% 2/73.0%
10/80.6%

40/(94.7%-
101.0%)

160/(99.7%-
102.4%)

3.1/117.1%
12.5(64.3%-

105.1%)

100/75.1%
400/86.7%

Index of parallelismc 121.2% 20/95.7%
80/94.4%

106.1% 6.2/97.5%
25/98.1%

0/117.0%
8/96.4%

2/111.2%
10/112.6%

100.6% 0/75.5%
12.5/79.4%

n/a

a Numbers are mass added/percentage variation.  For intra-assay variation, the number of samples assayed was 8-10 in each case.
b Numbers are mass added/percentage recovered (range of all assays).
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100.

n/a = not applicable
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Tissues taken at necropsy were placed in fixative (10% neutral buffered formalin or Bouin’s). 
After 24 hours, tissues placed in Bouin’s fixative (testes) were rinsed and stored in 70% alcohol until
embedded in paraffin. Tissues were transferred to Experimental Pathology Laboratories (EPL) Inc.,
Research Triangle Park, NC, for processing.  The thyroids for the control and high dose groups were
weighed at EPL, after removal of the trachea.  The thyroids for the other treatment groups were weighed
at RTI after removal of the trachea.  The tissues were embedded in paraffin, sectioned at 3-5 microns, and
stained with hematoxylin and eosin (H and E) for subsequent histopathological evaluations.  Stained
sections were evaluated for pathologic abnormalities and potential treatment-related effects by an AVCP
board-certified veterinary pathologist.  Only tissues for the control group and high dose linuron and high
dose methoxychlor were evaluated.

Statistical Analyses

All data for a single chemical (four doses) and a concurrent vehicle control group were analyzed
using either parametric ANOVA under the standard assumptions or robust regression methods (Zeger and
Liang, 1986; Royall, 1986; Huber, 1967).  The homogeneity of variance assumption was examined via
Levene’s test (Levene, 1960).  When Levene’s test indicated lack of homogeneity of variance (p<0.05),
robust regression methods were used to test all treatment effects.  The robust regression methods use
variance estimators that make no assumptions regarding homogeneity of variance or normality of the
data.  They were used to test for linear trends across dose as well as overall treatment group differences
(via Wald chi-square tests).  Significant overall treatment effects were followed by single degree-of-
freedom t-tests for each treated group vs. control group comparisons, if the overall treatment effect was
significant.  When Levene’s test did not reject the hypothesis of homogeneous variances, standard
ANOVA techniques were applied for comparing the treatment groups.  The GLM procedure in SAS®

Version 8 (SAS Institute, Inc., 1999a,b,c,d,e; 2000) was used to test for linear trend, evaluate the overall
effect of treatment and, when a significant treatment effect is present, to compare each exposed group to
control via Dunnett’s test (Dunnett, 1955, 1964).  Standard ANOVA methods, as well as Levene’s test,
are available in the GLM procedure of SAS®, and the robust regression methods were available in the
REGRESS procedure of SUDAAN® Release 7.5.4 (Shah et al., 1997) or Release 8.0 (RTI, 2001).  Organ
weights were also analyzed by Analysis of Covariance (ANCOVA) using the body weight at necropsy as
the covariate.  When statistically significant effects were observed, treatment means were examined
further using LSMeans. 

A test for statistical outliers was performed in the UNIVARIATE procedure of SAS® Version 8
(SAS Institute, Inc., 1999a,b,c,d,e; 2000) on male body and organ weights.  If examination of pertinent
study data did not provide a plausible biologically sound reason for inclusion of the data flagged as
"outlier," the data were excluded from summarization and analysis and were designated as outliers.  For
all statistical tests, p # 0.05 (one- or two-tailed) was used as the criterion for significance.
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Personnel

This study was conducted at RTI International, Research Triangle Park, NC, under contract to
Battelle, Columbus, OH.  Dr. David P. Houchens, EDSP Program Manager, was the Sponsor’s
Representative.  Dr. R.W. Tyl served as Project Toxicologist.  Dr. J. D. George served as Work
Assignment Leader and Carol D. Sloan as Study Director.  Reproductive and Developmental Toxicology
and Laboratory of Reproductive and Endocrine Toxicology personnel included Ms. M.C. Marr , Ms. C.B.
Myers (Reproductive Toxicity Study Supervisor and Data Analyst), Mr. W. P. Ross, Ms. V.I. Wilson,
Ms. L.B Pelletier, Ms. N.M. Kuney, Ms. R.T. Krebs, Ms. S.W. Pearce, Ms. K.D. Vick, Ms. L. McDonald,
Ms. A. J. Parham, Mr. M.D. Crews, Mr. C.G. Leach, Ms. A. B. Goodman, and Mr. T.W. Wiley.  Bulk
chemical analysis and dose formulation analysis were provided by the Sponsor through Dr. E.A.
Crecelius, PNNL, Battelle Marine Sciences Laboratory, Sequim, WA.  Mr. M.M. Veselica (Supervisor,
RTI Materials Handling Facility), Mr. D.L. Hubbard, Mr. J. Larson, and Mr. R.A. Price provided receipt
of the bulk chemicals and preparation of dose formulations at  RTI.  Animal care was provided by
Dr. D.B. Feldman, DVM, ACLAM, RTI Veterinarian, and Mr. F.N. Ali, Manager of RTI Animal
Research Facility.  RTI Quality Assurance personnel were Ms. D.A. Drissel (Manager), Ms. D.J. Smith,
Ms. M.D. Phillips, Ms. T.M. Kenney, and Ms. C. Ingalls.  Contractors Ms. M. Oh and Mr. Steven Myers,
audited the hormone data and analyses. Dr. G. Waterhouse audited the draft final report. 

The final report was prepared by Ms. C.D. Sloan, with assistance from Dr. R.W. Tyl, Dr. J.D.
George, Ms. B. Hamby, Ms. C.B. Myers, Ms. K.D. Vick, Ms. S.W. Pearce, and Ms. M.C. Marr.  Ms. C.B.
Myers was responsible for data compilation, statistical analyses and table generation, and Mr. T.W. Wiley
was responsible for data entry.  Ms. M.C. Marr and Ms. K.D. Vick were responsible for all activities
concerning organization and custody of the study records and for archiving the study records.  Ms. D.
Bynum and Ms. K. Kehagias provided secretarial assistance.

Compliance

All records, data, biological specimens, and reports will be maintained in storage for the period
specified by the contract or for as long as the quality of the preparation affords evaluation, whichever is
less.  Quality control (QC) and quality assurance (QA) procedures followed those outlined in the Quality
Assurance Project Plan (QAPP) prepared for this study and in accordance with the Quality Management
Plan (QMP) for this project.  The RTI Animal Research Facility is fully accredited by the Association for
Assessment and Accreditation of Laboratory Animal Care (AAALAC), International.  Animals were
housed, handled, and used according to the NRC Guide (NRC, 1996). 



08055.001.021

16

RESULTS

Chemistry

Two different lots of linuron were received by Battelle-Sequim and purity was determined on
both lots.  The purity of Lot No. 273-81B was 99.6% and Lot No. 301-91A was 99.9%.  Lot No. 273-81B
was used for stability testing and Lot No. 301-91A for biological testing.  Stability testing of the linuron
stock solution in methylcellulose was considered stable at 5 mg/mL for 21 days.

The in-life linuron concentrations had a mean of 7.19 for the 10 mg/mL target and 15.4 mg/mL
for the 15 mg/mL target.  Recoveries relative to the dosing target ranged from 31% to 130% for the
10 mg/mL target and 40% to 174% for the 15 mg/mL target concentration.

The purity of the methoxychlor (Lot No. 049H1328) was determined to be 89.99% by Battelle-
Sequim, although the manufacturer had stated a purity of 95.2%.  The stability was estimated for up to
16 days for 2.5 mg/mL in methylcellulose.

The in-life methoxychlor concentrations had a mean of 5.26 mg/mL for the 5.0 mg/mL and a
range of recovery of 73-161% of the target.  The mean for the 7.5 mg/mL target concentration was
7.88 mg/mL and the range of recovery was 49 to 139% of the target.

The linuron purity, stability, and homogeneity results were acceptable.  The in-life concentrations
for the 15 mg/mL target was acceptable as far as the mean values were concerned but the ranges were
very large.  The mean for the 10 mg/mL target was very low and also had too large a range of values.

Linuron in methylcellulose resulted in a suspension that was difficult to keep well mixed during
dosing and therefore, both dosing and sampling may not have been as accurate as would have been
desired.

The methoxychlor purity was below 90%.  The stability and homogeneity were acceptable for
methoxychlor.  The mean values of the in-life samples were very close to the target concentrations of 5.0
and 7.5 mg/mL but the ranges were very large.

Formulations of Linuron and Methoxychlor

The wide ranges of concentrations of the formulation in-life samples are of concern.  This
variation was probably due to a combination of factors.  The suspensions in methylcellulose were
extremely difficult to keep suspended even with constant vortexing.  Technicians began vortexing the
formulations at least an hour before dosing and kept vortexing the formulations while dosing and taking
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subsamples.  Since the biological responses were consistent with previous studies using antiandrogens,
RTI believes that the animals did receive an overall mean of the concentrations, although the daily
concentrations may have varied more than desired.

The concentrations of linuron and methoxychlor did not vary as much as in other studies
conducted in our laboratory where these substances were mixed with corn oil.  Perhaps that would have
been preferable for the adult male assay also but one of the objectives of this study was to duplicate the
chemical industry adult male protocol which used methylcellulose.

STUDY RESULTS

Control Males

Fifteen intact adult males were assigned to the control group and gavaged daily with the
0.25% aqueous methylcellulose vehicle.

In-Life Data From  Males Treated With Linuron

Fifteen intact adult males were assigned to the 25, 50, 75, and 100 mg/kg/day linuron groups. 
There were no animal deaths on study.  Body weights were taken daily and statistical analysis performed
on weights from SD 0, 7 and 14 (Table 3-A).  By SD 14, daily body weights for males were significantly
decreased in all dose groups compared to the control group.  Body weight change was significantly less in
linuron-treated groups compared to the control group and this linear trend response was significant as
well as the ANOVA (Table 3-A).

Feed consumption (both g/day and g/kg/day) of the three highest treated groups was significantly
decreased on SD 0-7 from the control group at the p<0.001 level and continued to be decreased
throughout the remaining days of the study. The 25 mg/kg/day group showed a decreased feed
consumption on SD 0-7 (p< 0.05) but no difference from the control group on SD 7-14 for either g/day or
g/kg/day.  Feed efficiency for SD 0-7 was significantly (p<0.001) decreased  for the three highest dose
groups, but was not significantly decreased for SD 7-14 except for the 50 mg/kg/day group at the p< 0.05
level (Table 4-A).

Clinical observations were noted in the linuron-treated groups, and included ataxia,
chromodacryorrhea, efflux of the dosing solution, rapid heart beat, lethargy, piloerection, rooting post
dosing, rough coats, salivation prior to dosing, and malocclusion and appeared to be dose related.  Sores
were seen in one animal (Table 5-A).  The only observation in control animals was 1 male with
piloerection.  The number of animals with clinical observations increased with increasing doses of
linuron.
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Necropsy, Hormone and Histopathological Data from Males Treated with Linuron

At necropsy, average body weight exhibited a dose-related decreasing trend, with values from the
three highest linuron-treated groups significantly below the control group value (Table 6-A).

At necropsy, the mean thyroid weight (trimmed and weighed at EPL) of the high dose treatment
group and control were similar.  Absolute thyroid weights for the other dose groups, trimmed and
weighed at RTI, were significantly lower than the control group. The values for the control group and
highest dose level group were similar.  The mean liver weights and accessory sex gland unit weights of
the three highest treated groups were significantly lower than the mean weight of the control group. 
There were no differences found in the mean paired testes weights between the control and treated groups
and the mean paired epididymides weights were significantly lower only in the highest dose group.  The
prostate weights of the two highest doses were significantly lower than the control group (Table 6-A). 
The seminal vesicle and coagulating gland weights were significantly lower in the 100 and 50 mg/kg/day
groups than the control.

When relative weights were considered (% of terminal body weights), only the thyroid and the
paired testis weights showed any significant differences.  The relative paired testis weight of the
75 mg/kg/day group was significantly greater than the control (Table 6-A).  The analysis of covariance
with body weight at sacrifice as a covariate was significant for the thyroid, because of the trimming
differences, and a linear trend was seen in the decreasing weights of the prostate and accessory sex gland
unit weight.

Blood was collected by cardiac puncture from all rats at the time of sacrifice and serum analyzed
for hormone levels.  The circulating levels for serum testosterone, dihydroxytestosterone (DHT), follicle
stimulating hormone (FSH), luteinizing hormone (LH), thyroid stimulating hormone (TSH), and
triiodothyronine (T3) were similar for both control and treated groups (Table 7-A).  Estradiol values were
higher in all treated groups and showed a dose related increasing linear trend.  Thyroxine (T4) levels were
significantly lower in all treatment groups compared to the control group. Prolactin values were
apparently lower than the controls in all treated groups, but the differences were statistically significant
only in the 100 mg/kg/day group (Table 7-A).

Gross necropsy findings were minimal, and included one animal in the 50 mg/kg/day group with
reduced paired testicular and epididymal size bilaterally, one animal in the 75 mg/kg/day group with the
prostate and seminal vesicles decreased in size and two animals in the 100 mg/kg with the paired testes
size reduced; one of these also had reduced epididymal size bilaterally. 

Histopathology was conducted on tissues in the control and high dose treated group.  No
treatment associated lesions were observed in the linuron exposed animals.  One animal in the high dose
group did have seminiferous tubule degeneration graded as moderate but this has also been occasionally
observed in control animals according to the examining pathologist.
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In-Life Data from Males Treated with Methoxychlor

Fifteen males were assigned to the 12.5, 25, 37.5, and 50 mg/kg/day methoxychlor groups.  No
animals died during the study.  There was no significant difference in the mean body weights in any dose
group on SD 0.  On SD 7, there were significant decreases in body weights of the 37.5, and 50 mg/kg/day
groups from those of the control group at the p<0.001 level and the 25 mg/kg/day group at the p<0.01
level.  The weight differences displayed a significant decreasing linear trend related directly to increasing
dose levels.  By SD 14, the mean body weights of the three highest treated groups were significantly
lower than those of the control group value (p<0.001) and continued to display a dose-dependent
downward linear trend.  The body weight changes in treated males from SD 0-7, 7-14, and 0-14 were all
significantly lower than the control group and there was a significant decreasing linear trend with
increasing dose (Table 3-B).

The feed consumption of the treated groups was significantly decreased on SD 0 through 7 from
the control group at the p<0.001 level, the 12.5 mg/kg/day was significant at the p<0.01 level, and
continued to be decreased throughout the 15 days of the study (Table 4-B).

Clinical observations of piloerection, chromodacryorrhea, rough coats, rust colored fur, soft
feces, and efflux of the dosing solution were made during the course of the study in the treated groups
(Table 5-B).  Except for piloerection, the incidence was only one animal.

Necropsy, Hormone and Histopathological Data from Males Treated with Methoxychlor

At necropsy, the mean thyroid weights of the control and high dose group (trimmed and weighed
at EPL) were similar.  Thyroid weights for the other dose groups, trimmed and weighed at RTI, were
significantly lower than the control.  The mean liver weights of the treated groups were significantly
lower than the mean weights of the control group.  The three highest treatment groups had significantly
lower accessory sex gland unit weights (Table 6-B).  There were no differences found in the mean paired
testes weights between the control and treated groups and the mean paired epididymides weights were
significantly lower only in the 37.5 mg/kg/day dose group.  The prostate weights for the two highest
treatment groups were significantly lower than the controls.  The three highest treatment groups showed
lower weights than the control group for the seminal vesicles with coagulating glands (with fluid). 

The high dose relative thyroid weight was significantly increased compared to the control group. 
The relative paired testes weight of the 37.5 and 50 mg/kg/day groups were significantly greater than the
control group value.  The accessory sex gland unit and seminal vesicles with coagulating glands were
significantly reduced at the 50 mg/kg/day concentration (Table 6-B).
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The circulating levels for serum testosterone, dihydrotestosterone (DHT), follicle stimulating
hormone (FSH), luteinizing hormone (LH), thyroid stimulating hormone (TSH), and triiodothyronine
(T3) were similar for both control and treated groups (Table 7-B).  Thyroxine (T4)  levels were
significantly higher in the 25 mg/kg/day treatment group (and unaffected at 50 mg/kg/day) compared to
the control group.  Prolactin values were higher in the 25 and 50 mg/kg/day groups than in the control
group.  The prolactin values in the 37.5 mg/kg/day group were increased but not significantly.

Gross necropsy findings were minimal, and included two animals in the 50 mg/kg/day
methoxychlor group with reduced size of the prostate and seminal vesicles (Table 8-B).  Histopathology
was conducted on tissues from the control and high dose treated group.  Administration of 50 mg/kg/day
methoxychlor was associated with the increased incidence of testicular degeneration in 40% of the
animals examined. 

Seminiferous tubule degeneration was characterized by a spectrum of very subtle changes which
included vacuolization within the germinal epithelium lining the tubule, single cell degeneration to
necrosis of germinal epithelial cells, desquamated germ cells into the tubule lumen and, on occasion,
sperm retention in stage IX.  All the degenerative lesions were graded as minimal, which indicated they
were present in fewer than 10% of the tubules present in any testis cross-section.  Increased numbers of
exfoliated germ cells were present in epididymal tubules.  The significance and pathogenesis of the
seminiferous tubule degeneration are unclear.

DISCUSSION AND CONCLUSION

This study was done as a pre-validation step toward validating the intact adult male rat assay as
an alternative Endocrine Disruptor Tier I screening assay (EDSTAC, 1998).  The transferability or
standardization of the protocol and the practicality or sensitivity of this in vivo assay was evaluated using
Linuron and Methoxychlor, two chemical compounds known to affect the endocrine system through
different pathways and/or mechanisms of action.  This assay is expected to provide a means of screening
the effects of potential endocrine disruptors that may alter a number of endocrine-dependent mechanisms,
including estrogenic-, androgenic-, and thyrotropic-like processes (Goldman et al., 2000).  The endpoints
in this study were chosen to reflect specific changes in general toxicity, reproductive and thyroid organ
weights and systemic hormone concentrations, in part, in response to Linuron and Methoxychlor. 

Linuron and Methoxychlor induced body weight decreases and histological changes in some
reproductive organs.

The thyroid weights were similar for the control group and the linuron and methoxychlor highest
dose groups, however, the lower dose groups for each chemical were lower than the control or highest
dose groups.  This difference is most likely due to the control and highest level dose groups being
trimmed from the trachea and weighed at EPL where histology was conducted, whereas the other dose
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groups were trimmed and weighed at a later time at RTI.  This probably led to differences in trimming as
well as some increased dehydration in the groups that were processed later leading to lower weights.

There was greater variation in the percent recovery of the linuron after dosing as compared to the
methoxychlor.  The linuron was very difficult to keep in suspension while dosing even with constant
stirring while dosing.  This fact combined with the delay in time from dosing completion to analysis may
account for some of the variability.

The results show that the adult male assay with 15 days of dosing can show how these two
chemicals affect the animals’ body weights, weights of some organs and changes in the level of several of
the hormones measured.

Linuron and methoxychlor are both antiandrogens.  Linuron is a urea-based herbicide which has
been shown to have a weak affinity for the androgen receptor.  A multi-generation study with rats dosed
with Linuron led to a range of male reproductive tissue problems in offspring, including testicular
malformations and reduced size of androgen-dependent tissues (Gray et al., 1999).  The present study
showed that adult male rats dosed orally for 15 consecutive days would display decreased body weights
and feed consumption.  They also showed decreased liver, prostate, and seminal vesicle with coagulating
glands weights.  Hormone values showed increases in estradiol and decreases in thyroxine and prolactin.

Methoxychlor is a pesticide in the DDT family.  A metabolite, HPTE, reduces testosterone
production by Leydig cells by down regulation of one of four enzymes that catalyze reactions occurring
during androgen biosynthesis.  In the current study, the hormonal effect was the increased prolactin level
in the 50 mg/kg/day group.  Decreased body, liver, prostate, and seminal vesicle with coagulating glands
weights were observed with methoxychlor as was seen with linuron.

This assay is an adequate screening assay when the markers of body, liver, prostate, and seminal
vesicles with coagulating glands weights are used.  The hormonal data may be too variable in this short
duration of treatment time although differences were seen.  The assay also limits the sacrifice times and
length of dosing to time of sacrifice and therefore limits the number of animals sacrificed per day. 
Practically, this in vivo assay may be too limiting as a screening assay.  Nonetheless, results indicated
significant findings that appeared to be dose related for both linuron and methoxychlor.
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Deviations
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SOP Deviations

Deviation/SOP Number Effect on Study Reason

Data was not initialed and dated when technician
returned to room to perform additional tasks/
TERA-602.3

None Technician error

PM Observations were not initialed and dated None Technician error

Animal # 181 (Rx code 09560) received 2.25 ml
instead of 2.20ml/ TERA-106.9

None Technician error

Animal # 5 (Rx code 69300) received 1.90 ml
instead of 1.95 ml/ TERA 106.9

None Technician error

Animal #265 (Rx code 43804) received 2.40ml
instead of 2.25ml/TERA-106.9

None Technician error

Person dosing animal signed initials instead of
recorder/TERA 602.3

None Technician error

Not all PM observations were initialed since they
were performed by the same technician as the
AM checks

None Technician error.  Technicians did
sign in on the room log and there
was no designated space on the
observation/dosing sheets for PM
observations since they were added
by the study director after significant
lethargy was seen in the PM in some
treated rats
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Protocol Deviations
Deviation Effect on Study Reason

The QC animals did not have serology
done

None The animals were only in house
for about three weeks and
serology is not required by the
ARF SOP unless they are to be
in house for over one month.
Serology was performed by the
supplier prior to shipment and
on 4 sentinel animals after the
study completion.

Serology was not performed at the same
time as the final necropsies

None The blood was drawn and
frozen and then shipped to the
vendor for the serology panel to
be performed. All of this could
not be done in one day

The sentinel animals were not randomly
selected

None The animals are assigned to
the study based on body
weights and the lighter animals
were not used and some of
these were used as sentinels

Animal # 45 (Rx code 71418) feed
consumption was not weighed on day 14

Missing value, No effect on outcome
of study

The feed for this animal was
inadvertently not weighed on
this day

Animal #219 (Rx code 59698) was
dosed at 7:10 and sacrificed at 9:46
which is outside the approximately 2
hour window stated in the protocol, but
still within the 7-10 AM 3 hour window for
the sacrifice time period

None There were too many animals
to necropsy and still be within
the approximately two hour
window of dosing to necropsy.

Animal #161 (Rx code 18811) was
necropsied at 10:51 which was outside
the 7-10 necropsy window

None There were too many animals
to necropsy to have all of them
fall within the 7-10 AM necropsy
window on that day

The lot number of the linuron used was
301-91A whereas the protocol stated the
lot number as 273-81B

None It was assumed that the same
lot number would be used in
this study as a previous study
and this was not done

An aliquot of each lot number of feed
was suppose to be retained frozen for
possible future analytical chemistry.

None These samples were
inadvertently not maintained.
However, samples were saved
from this lot of feed on another
EDSP study.
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Not all PM observations were initialed
since they were performed by the same
technician as the AM checks

None Technicians did sign in on the
room log and there was no
designated space on the
observation/dosing sheets for
PM observations since they
were added by the study
director after significant lethargy
was seen in the PM in some
treated rats

The male rat weight range of initial
weights at the start of the experiment
was 362.5-450 grams whereas the
protocol stated that the weight range for
that age rats would be 326-350 grams

None The age of the rats was correct
and the males simply had a
larger range of weights than
expected when the protocol
was written

All thyroids were not trimmed and
weighed at EPL, Inc. The high dose and
control group thyroids were trimmed and
weighed at EPL, Inc., but the other dose
groups were done at RTI at a later date.

This resulted in the weights of the
control and high dose group thyroids
being very similar, but those of the
other dose groups were more
dehydrated and weighed less as well
as being trimmed by different people. 
This prevented the true statistical
comparison from being performed
across all dose groups and only the
high dose and control groups could be
accurately compared.

The histopathology was only to
be done on the high dose group
and the control group and so
they were the only thyroids sent
to EPL, Inc. Therefore they
were the only groups processed
by EPL, Inc. personnel.

The body weights for randomization were
determined on Friday, May 16, 2003,
prior to the start of dosing on Monday,
May 19, 2003, instead of SD -1 (the day
before experimental start) which would
have been Sunday, May 18, 2003.

No apparent influence on the study.
There was no significant difference in
the initial SD 0 body weights between
study dose groups.

This was done to allow for
adequate time to complete the
task.

Samples were only collected from the
2 middle dose groups of linuron (10 and
15 mg/mL) and methoxychlor (5.0 and
7.5 mg/mL) instead of from all dose
groups

Did not affect the results of the study. Technical staff misinterpreted
the directions of the protocol.
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Table 2-A.  Summary of the Fate of the Males Treated with Linuron    (page 1 of 1)

Linuron (mg/kg/day, po)
0 25 50 75 100

MALES 15 15 15 15 15

Fate of Animal

Exposure Period 0 0 0 0 0
Scheduled Sacrifice on Study Day 14 15 15 15 15 15
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Table 2-B.  Summary of the Fate of the Males Treated with Methoxychlor    (page 1 of 1)

Methoxychlor (mg/kg/day, po)
0.0 12.5 25.0 37.5 50.0

MALES 15 15 15 15 15

Fate of Animal

Exposure Period 0 0 0 0 0
Scheduled Sacrifice on Study Day 14 15 15 15 15 15
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Table 3-A.  Summary and Statistical Analysis of the Linuron Treated Male Body Weights and Weight Changes 
During the Exposure Period

(page 1 of 2)

Linuron (mg/kg/day, po)
0 25 50 75 100

No. of Males 15 15 15 15 15

 Body Weight (sd 0) (g)a

    401.2    401.7    402.9    394.2    405.1
  +   6.5  +   5.8  +   6.6  +   5.2  +   6.1
    N=15    N=15    N=15    N=15    N=15

 Body Weight (sd7) (g)a

    439.6 ‡‡‡    424.5    406.5 **    380.3 ***    391.0 ***
  +   7.4 §§§  +   5.6  +   7.2  +   5.8  +   5.9

    N=15    N=15    N=15    N=15    N=15

 Body Weight (sd 14) (g)a

    473.2 ‡‡‡    447.2 *    424.7 ***    407.7 ***    414.8 ***
  +   8.6 §§§  +   7.8  +   7.4  +   6.6  +   4.7
    N=15    N=15    N=15    N=15    N=15

 Body Weight Change (sd 0 to 7) (g)a

     38.4 ‡‡‡     22.8 **      3.6 ***    -13.9 ***    -14.0 ***
  +   3.0 §§§  +   3.5  +   3.2  +   2.0  +   5.0
    N=15    N=15    N=15    N=15    N=15

 Body Weight Change (sd 7 to 14) (g)a

     33.6 ‡‡     22.7 *     18.3 **     27.4     23.7
  +   2.1  +   3.9  +   2.9  +   2.8  +   2.1

    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 3-A.  Summary and Statistical Analysis of the Linuron Treated Male Body Weights and Weight Changes 
During the Exposure Period

(page 2 of 2)

Linuron (mg/kg/day, po)
0 25 50 75 100

 Body Weight Change (sd 0 to 14) (g)a

     72.0 ‡‡‡     45.5 ***     21.8 ***     13.5 ***      9.7 ***
  +   4.2 §§§  +   6.6  +   4.3  +   3.1  +   5.3
    N=15    N=15    N=15    N=15    N=15

aReported as the mean + S.E.M.; sd is study day with the first day of exposure being study day 0.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
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Table 3-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Body Weights and Weight Changes 
During the Exposure Period     (page 1 of 2)

Methoxychlor (mg/kg/day, po)
0.0 12.5 25.0 37.5 50.0

No. of Males 15 15 15 15 15
 Body Weight (sd 0) (g)a

    401.2    400.0    393.6    398.0    396.9
  +   6.5  +   5.9  +   5.4  +   5.7  +   5.8
    N=15    N=15    N=15    N=15    N=15
 Body Weight (sd7) (g)a

    439.6 ‡‡‡    424.6    412.0 **    405.3 ***    398.1 ***
  +   7.4 §§§  +   6.0  +   4.1  +   5.5  +   5.9
    N=15    N=15    N=15    N=15    N=15
 Body Weight (sd 14) (g)a

 #    473.2 †††    447.6 Þ    434.3 ÞÞÞ    416.7 ÞÞÞ    417.1 ÞÞÞ
  +   8.6 ŸŸŸ  +   6.0  +   4.6  +   6.2  +   7.4
    N=15    N=15    N=15    N=15    N=15

 Body Weight Change (sd 0 to 7) (g)a

     38.4 ‡‡‡     24.5 **     18.4 ***      7.3 ***      1.2 ***
  +   3.0 §§§  +   2.0  +   2.0  +   3.2  +   3.2
    N=15    N=15    N=15    N=15    N=15

 Body Weight Change (sd 7 to 14) (g)a

 #     33.6 †††     23.0 ÞÞÞ     22.3 ÞÞÞ     11.4 ÞÞÞ     19.0 ÞÞÞ
  +   2.1 ŸŸŸ  +   1.7  +   1.2  +   1.8  +   2.7
    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 3-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Body Weights and Weight Changes 
During the Exposure Period     (page 2 of 2)

Methoxychlor (mg/kg/day, po)
0.0 12.5 25.0 37.5 50.0

 Body Weight Change (sd 0 to 14) (g)a

     72.0 ‡‡‡     47.5 ***     40.7 ***     18.8 ***     20.2 ***
  +   4.2 §§§  +   3.3  +   2.7  +   3.8  +   4.4
    N=15    N=15    N=15    N=15    N=15

aReported as the mean + S.E.M.; sd is study day with the first day of exposure being study day 0.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods were used to test all treatment effects.
‡‡‡p<0.001; ANOVA Test.
§§§p<0.001; Test for Linear Trend.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
†††p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model.
cccp<0.001; Linear trend test in robust regression model.
Þp<0.05; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞÞp<0.001; Individual t-test for pairwise comparisons to control in robust regression model.
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Table 4-A.  Summary and Statistical Analysis of the Linuron Treated Male Feed Consumption and Feed Efficiency 
During the Exposure Period    (page 1 of 3)

Linuron (mg/kg/day, po)
0 25 50 75 100

No. of Males 15 15 15 15 15

 Feed Consumption (sd 0 to 7) (g/day)a

    30.6 ‡‡‡    27.5 *    22.8 ***    20.5 ***    19.1 ***
  +  0.6 §§§  +  0.8  +  0.8  +  0.9  +  0.8
    N=15    N=15    N=15    N=15    N=15

 Feed Consumption (sd 7 to 14) (g/day)a

    29.5 ‡‡‡    27.5    24.7 ***    25.8 **    23.8 ***
  +  0.7 §§§  +  1.0  +  0.8  +  0.7  +  0.4
    N=14b    N=15    N=15    N=15    N=14c

 Feed Consumption (sd 0 to 14) (g/day)a

    29.9 ‡‡‡    27.5 *    23.7 ***    23.1 ***    21.6 ***
  +  0.7 §§§  +  0.7  +  0.7  +  0.8  +  0.6
    N=14d    N=15    N=15    N=15    N=14d

 Feed Consumption (sd 0 to 7) (g/kg/day)a

    72.9 ‡‡‡    66.5 *    56.4 ***    52.7 ***    48.1 ***
  +  1.2 §§§  +  1.6  +  1.7  +  2.0  +  2.0
    N=15    N=15    N=15    N=15    N=15

 Feed Consumption (sd 7 to 14) (g/kg/day)a

    64.6 ‡‡    63.1    59.3 *    65.4    59.0 *
  +  1.1  +  2.0  +  1.6  +  1.4  +  1.1
    N=14b    N=15    N=15    N=15    N=14c

(continued)
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Table 4-A.  Summary and Statistical Analysis of the Linuron Treated Male Feed Consumption and Feed Efficiency 
During the Exposure Period     (page 2 of 3)

Linuron (mg/kg/day, po)
0 25 50 75 100

 Feed Consumption (sd 0 to 14) (g/kg/day)a

    68.3 ‡‡‡    64.7    57.7 ***    58.6 ***    53.3 ***
  +  1.0 §§§  +  1.3  +  1.3  +  1.5  +  1.4
    N=14d    N=15    N=15    N=15    N=14d

 Feed Efficiency (sd 0 to 7) (%)a

    17.8 ‡‡‡    11.7     1.6 ***   -10.6 ***   -12.9 ***
  +  1.2 §§§  +  1.8  +  2.0  +  1.9  +  5.0
    N=15    N=15    N=15    N=15    N=15

 Feed Efficiency (sd 7 to 14) (%)a

    15.8 ‡    11.3    10.2 *    15.2    13.5
  +  0.8  +  1.8  +  1.5  +  1.4  +  1.1
    N=14b    N=15    N=15    N=15    N=14c

 Feed Efficiency (sd 0 to 14) (%)a

    16.6 ‡‡‡    11.5 *     6.3 ***     4.0 ***     2.5 ***
  +  0.7 §§§  +  1.6  +  1.2  +  0.9  +  2.1
    N=14d    N=15    N=15    N=15    N=14d

(continued)
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Table 4-A.  Summary and Statistical Analysis of the Linuron Treated Male Feed Consumption and Feed Efficiency 
During the Exposure Period     (page 3 of 3)

aReported as the mean + S.E.M.; sd is study day with the first day of exposure being study day 0.
bDecrease in N is due to one male shredding his feed into the cage and therefore an accurate feed weight could not be obtained.
cDecrease in N is due to the feed weight for one male inadvertently not being weighed.
dDecrease in N is due to interim feed consumption value(s) for one or more males being missing and therefore the overall feed consumption value

could not be calculated.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
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Table 4-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Feed Consumption and Feed Efficiency 
During the Exposure Period    (page 1 of 3)

Methoxychlor (mg/kg/day, po)

0.0 12.5 25.0 37.5 50.0

No. of Males 15 15 15 15 15

 Feed Consumption (sd 0 to 7) (g/day)a

    30.6 ‡‡‡    27.4 **    26.0 ***    25.1 ***    23.2 ***
  +  0.6 §§§  +  0.6  +  0.6  +  0.6  +  0.8
    N=15    N=15    N=15    N=15    N=15

 Feed Consumption (sd 7 to 14) (g/day)a

 #    29.5 †††    26.1 ÞÞÞ    25.6 ÞÞÞ    22.1 ÞÞÞ    22.6 ÞÞÞ
  +  0.7 ŸŸŸ  +  0.5  +  0.4  +  0.7  +  1.2
    N=14b    N=15    N=15    N=15    N=15

 Feed Consumption (sd 0 to 14) (g/day)a

    29.9 ‡‡‡    26.7 **    25.8 ***    23.6 ***    22.9 ***
  +  0.7 §§§  +  0.5  +  0.4  +  0.5  +  0.9
    N=14c    N=15    N=15    N=15    N=15

 Feed Consumption (sd 0 to 7) (g/kg/day)a

    72.9 ‡‡‡    66.4 **    64.7 ***    62.5 ***    58.5 ***
  +  1.2 §§§  +  0.8  +  1.7  +  1.3  +  1.8
    N=15    N=15    N=15    N=15    N=15

 Feed Consumption (sd 7 to 14) (g/kg/day)a

 #    64.6 †††    59.9 ÞÞÞ    60.5 ÞÞ    53.6 ÞÞÞ    55.2 ÞÞÞ
  +  1.1 ŸŸŸ  +  0.7  +  1.1  +  1.0  +  2.4
    N=14b    N=15    N=15    N=15    N=15

(continued)
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Table 4-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Feed Consumption and Feed Efficiency 
During the Exposure Period    (page 2 of 3)

Methoxychlor (mg/kg/day, po)

0.0 12.5 25.0 37.5 50.0

 Feed Consumption (sd 0 to 14) (g/kg/day)a

 #    68.3 †††    63.1 ÞÞÞ    62.5 ÞÞÞ    58.0 ÞÞÞ    56.6 ÞÞÞ
  +  1.0 ŸŸŸ  +  0.7  +  1.3  +  0.9  +  1.7
    N=14c    N=15    N=15    N=15    N=14d

 Feed Efficiency (sd 0 to 7) (%)a

    17.8 ‡‡‡    12.7    10.0 **     3.9 ***     0.3 ***
  +  1.2 §§§  +  0.9  +  1.0  +  1.9  +  2.0

    N=15    N=15    N=15    N=15    N=15

 Feed Efficiency (sd 7 to 14) (%)a

    15.8 ‡‡‡    12.6    12.5     7.3 ***    11.4 **
  +  0.8 §§§  +  0.9  +  0.7  +  1.1  +  1.3
    N=14b    N=15    N=15    N=15    N=15

 Feed Efficiency (sd 0 to 14) (%)a

    16.6 ‡‡‡    12.7 *    11.3 ***     5.6 ***     5.9 ***
  +  0.7 §§§  +  0.8  +  0.7  +  1.1  +  1.3
    N=14c    N=15    N=15    N=15    N=15

(continued)
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Table 4-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Feed Consumption and Feed Efficiency 
During the Exposure Period    (page 3 of 3)

aReported as the mean + S.E.M.; sd is study day with the first day of exposure being study day 0.
bDecrease in N is due to one male shredding his feed into the cage and therefore an accurate feed weight could not be obtained.
cDecrease in N is due to interim feed consumption value(s) for one or more males being missing and therefore the overall feed consumption value

could not be calculated.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods were used to test all treatment effects.
‡‡‡p<0.001; ANOVA Test.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
†††p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model.
cccp<0.001; Linear trend test in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞÞp<0.001; Individual t-test for pairwise comparisons to control in robust regression model.
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Table 5-A.  Summary of the Linuron Treated Male Clinical Observations During the Exposure Period    (page 1 of 3)

A.  Clinical Observations Summarized by Group

Linuron (mg/kg/day, po)
Observation 0 25 50 75 100

Ataxia and/or Ataxia, slight 1
Chromodacryorrhea 1
Efflux of the dosing solution 1 1 1
Heart: rapid beat 1
Lethargic and/or Lethargic, very 7
Piloerection 1 1 6 4
Rooting: post dosing 1
Rough coat 2
Salivation: prior to dosing 2
Sore(s) 1
Teeth: malocclusion and upper right incisor chipped 1

B.  Clinical Observations Summarized by Group and Day

Linuron (mg/kg/day, po)

Daya Observationb 0 25 50 75 100

0 Efflux of the dosing solution 1

1 Ataxia, slight 1
Heart: rapid beat 1
Lethargic, very 1
Piloerection 1

(continued)
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Table 5-A.  Summary of the Linuron Treated Male Clinical Observations During the Exposure Period    (page 2 of 3)

B. Clinical Observations Summarized by Group and Day

Linuron (mg/kg/day, po)

Daya Observationb 0 25 50 75 100
2

Ataxia 1
Efflux of the dosing solution 1
Lethargic 2
Piloerection 1 1

3 Piloerection 1
Rough coat 1
Sore(s): head 1
Teeth: malocclusion and upper right incisor

chippedc
1

4 Sore(s): head 1

5 Rough coat 1
Sore(s): head 1

6 Piloerection 1
Rooting: post dosing 1
Sore(s): head 1

7 Efflux of the dosing solution 1
Piloerection 1
Sore(s): head 1

8 Lethargic 1
Piloerection 1
Salivation: prior to dosing 1
Sore(s): head 1

(continued)
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Table 5-A.  Summary of the Linuron Treated Male Clinical Observations During the Exposure Period    (page 3 of 3)

B. Clinical Observations Summarized by Group and Day

Linuron (mg/kg/day, po)

Daya Observationb 0 25 50 75 100

9 Lethargic 2
Piloerection 3
Sore(s): head 1

10 Piloerection 2
Salivation: prior to dosing 1
Sore(s): head 1

11 Lethargic 1
Piloerection 2
Sore(s): head 1

12 Lethargic 2
Piloerection 1
Salivation: prior to dosing 1
Sore(s): head 1

13 Chromodacryorrhea: eye, right 1
aStudy day.
bClinical signs are tabulated once per day.
cNo further notations were made unless a change occurred.
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Table 5-B.  Summary of the Methoxychlor Treated Male Clinical Observations During the Exposure Period    (page 1 of 2)

A. Clinical Observations Summarized by Group
Methoxychlor (mg/kg/day, po)

Observation 0.0 12.5 25.0 37.5 50.0

Chromodacryorrhea 1
Efflux of the dosing solution 1
Feces: soft 1
Piloerection 1 1 4 3 2
Rough coat 1

Rust colored fur 1

B. Clinical Observations Summarized by Group and Day

Methoxychlor (mg/kg/day, po)

Daya Observationb 0.0 12.5 25.0 37.5 50.0

0 Chromodacryorrhea: eye, right 1

1 Chromodacryorrhea: eye, right 1
Piloerection 1

2 Chromodacryorrhea: eye, right, gone 1
Piloerection 1 1

4 Chromodacryorrhea: eye, right 1

5 Chromodacryorrhea: eye, right 1

6 Chromodacryorrhea: eye, right 1
Piloerection 1

(continued)
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Table 5-B.  Summary of the Methoxychlor Treated Male Clinical Observations During the Exposure Period    (page 2 of 2)

B. Clinical Observations Summarized by Group and Day

Methoxychlor (mg/kg/day, po)

Daya Observationb 0.0 12.5 25.0 37.5 50.0

7 Chromodacryorrhea: eye, right 1
Feces: soft 1
Piloerection 1 1 1
Rust colored fur: shoulder(s) 1

9 Chromodacryorrhea: eye, right 1
Piloerection 1 1

10 Chromodacryorrhea: eye, right 1
Piloerection 2 1

11 Chromodacryorrhea: eye, right 1
Efflux of the dosing solution 1
Piloerection 2
Rough coat 1

12 Chromodacryorrhea: eye, right 1

13 Chromodacryorrhea: eye, right 1

14 Chromodacryorrhea: eye, right 1
aStudy day.
bClinical signs are tabulated once per day.
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Table 6-A.  Summary and Statistical Analysis of the Linuron Treated Male Sacrifice and Organ Weights    (page 1 of 5)

Linuron (mg/kg/day, po)
0 25 50 75 100

No. of Males 15 15 15 15 15

 Sacrifice Body Weight (g)a

   469.51 ‡‡‡   444.54   421.93 ***   405.67 ***   411.77 ***
  +  8.63 §§§  +  7.54  +  7.26  +  6.51  +  4.91
    N=15    N=15    N=15    N=15    N=15

 Thyroid Weight (g)a

    0.0275 ‡‡‡    0.0180 ***    0.0169 ***    0.0168 ***    0.0278
  + 0.0013  + 0.0012  + 0.0007  + 0.0009  + 0.0013
    N=15    N=15    N=15    N=15    N=15

 Liver Weight (g)a

   18.4040 ‡‡‡   17.0641   15.8888 **   15.1236 ***   15.8994 **
  + 0.6095 §§§  + 0.5834  + 0.4582  + 0.3869  + 0.3141
    N=15    N=15    N=15    N=15    N=15

 Paired Testis Weight (g)a

    3.3330    3.4221    3.2391    3.3098    3.2415
  + 0.0738  + 0.0538  + 0.1204  + 0.0409  + 0.1510
    N=15    N=15    N=15    N=15    N=15

 Paired Epididymis Weight (g)a

    1.2044 ‡    1.1949    1.1415    1.1276    1.0876 *
  + 0.0231 §§  + 0.0208  + 0.0310  + 0.0248  + 0.0446
    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 6-A.  Summary and Statistical Analysis of the Linuron Treated Male Sacrifice and Organ Weights    (page 2 of 5)

Linuron (mg/kg/day, po)
0 25 50 75 100

 Accessory Sex Gland Unit Weight (g)a

    2.5291 ‡‡‡    2.4857    2.1126 **    2.1618 **    2.0721 ***
  + 0.0716 §§§  + 0.0702  + 0.0673  + 0.1072  + 0.0727
    N=15    N=15    N=15    N=15    N=15

 Prostate Weight (g)a

    0.9617 ‡‡    0.9308    0.8453    0.8175 *    0.7733 **
  + 0.0440 §§§  + 0.0303  + 0.0355  + 0.0457  + 0.0365
    N=15    N=15    N=15    N=15    N=15

 Seminal Vesicles with Coagulating Glands Weight (g)a

    1.5056 ‡‡    1.4944    1.2028 **    1.2900    1.2531 *
  + 0.0647 §§  + 0.0686  + 0.0554  + 0.0797  + 0.0458
    N=15    N=15    N=15    N=15    N=15

 Relative Thyroid Weight (% of sacrifice weight)a

    0.0059 ‡‡‡    0.0041 ***    0.0040 ***    0.0041 ***    0.0067
  + 0.0003  + 0.0003  + 0.0002  + 0.0002  + 0.0003
    N=15    N=15    N=15    N=15    N=15

 Relative Liver Weight (% of sacrifice weight)a

    3.9112    3.8264    3.7577    3.7260    3.8648
  + 0.0831  + 0.0809  + 0.0588  + 0.0694  + 0.0766
    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 6-A.  Summary and Statistical Analysis of the Linuron Treated Male Sacrifice and Organ Weights    (page 3 of 5)

Linuron (mg/kg/day, po)
0 25 50 75 100

 Relative Paired Testis Weight (% of sacrifice weight)a

    0.7119 ‡    0.7723    0.7683    0.8184 **    0.7852
  + 0.0167 §  + 0.0158  + 0.0288  + 0.0152  + 0.0336
    N=15    N=15    N=15    N=15    N=15

 Relative Paired Epididymis Weight (% of sacrifice weight)a

    0.2573    0.2698    0.2706    0.2788    0.2637
  + 0.0055  + 0.0062  + 0.0065  + 0.0073  + 0.0100
    N=15    N=15    N=15    N=15    N=15
 Relative Accessory Sex Gland Unit Weight (% of sacrifice weight)a

    0.5398    0.5603    0.5018    0.5317    0.5032
  + 0.0148  + 0.0155  + 0.0165  + 0.0232  + 0.0163
    N=15    N=15    N=15    N=15    N=15
 Relative Prostate Weight (% of sacrifice weight)a

    0.2056    0.2106    0.2009    0.2012    0.1880
  + 0.0099  + 0.0084  + 0.0085  + 0.0107  + 0.0089
    N=15    N=15    N=15    N=15    N=15
 Relative Seminal Vesicles with Coagulating Glands Weight (% of sacrifice weight)a

    0.3212    0.3361    0.2857    0.3174    0.3041
  + 0.0129  + 0.0138  + 0.0138  + 0.0182  + 0.0100
    N=15    N=15    N=15    N=15    N=15

 Thyroid Weight (g)b

    0.0260 ÉÉÉ    0.0174 ‡‡‡    0.0172 ‡‡‡    0.0178 ‡‡‡    0.0285
  + 0.0013   + 0.0011  + 0.0011  + 0.0012  + 0.0011
    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 6-A.  Summary and Statistical Analysis of the Linuron Treated Male Sacrifice and Organ Weights    (page 4 of 5)

Linuron (mg/kg/day, po)
0 25 50 75 100

 Liver Weight (g)b

   16.3272   16.3232   16.3569   16.4615   16.9110
  + 0.3624  + 0.3113  + 0.3064  + 0.3291  + 0.3182
    N=15    N=15    N=15    N=15    N=15
 Paired Testis Weight (g)b

    3.1689    3.3635    3.2761    3.4155    3.3215
  + 0.1115  + 0.0957  + 0.0942  + 0.1012  + 0.0979
    N=15    N=15    N=15    N=15    N=15
 Paired Epididymis Weight (g)b

    1.1542    1.1769    1.1528    1.1600    1.1121
  + 0.0345  + 0.0297  + 0.0292  + 0.0313  + 0.0303
    N=15    N=15    N=15    N=15    N=15
 Accessory Sex Gland Unit Weight (g)b

    2.3722    2.4297    2.1480    2.2630    2.1485
  + 0.0889   + 0.0764  + 0.0752  + 0.0807  + 0.0781
    N=15    N=15    N=15    N=15    N=15
 Prostate Weight (g)b

    0.9322    0.9203    0.8520    0.8365    0.7877
  + 0.0463   + 0.0398  + 0.0391  + 0.0420  + 0.0406
    N=15    N=15    N=15    N=15    N=15
 Seminal Vesicles with Coagulating Glands Weight (g)b

    1.3931    1.4543    1.2282    1.3625    1.3079
  + 0.0729  + 0.0626  + 0.0616  + 0.0662  + 0.0640
    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 6-A.  Summary and Statistical Analysis of the Linuron Treated Male Sacrifice and Organ Weights    (page 5 of 5)

aReported as the mean + S.E.M.
bReported as the adjusted mean + S.E.M. (sacrifice weight as covariate).
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
ÉÉÉp<0.001; Analysis of Covariance with body weight at sacrifice as the covariate.
p<0.05; Linear Trend Analysis of Covariance with body weight at sacrifice as the covariate.
‡‡‡p<0.001; Dunnett’s Test with body weight at sacrifice as the covariate.
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Table 6-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Sacrifice and Organ Weights    (page 1 of 5)

Methoxychlor (mg/kg/day, po)
0.0 12.5 25.0 37.5 50.0

No. of Males 15 15 15 15 15

 Sacrifice Body Weight (g)a

 #   469.51 †††   445.13 Þ   431.31 ÞÞÞ   414.87 ÞÞÞ   414.10 ÞÞÞ
  +  8.63 ŸŸŸ  +  5.93  +  4.61  +  6.21  +  7.51
    N=15    N=15    N=15    N=15    N=15

 Thyroid Weight (g)a

    0.0275 ‡‡‡    0.0182 ***    0.0174 ***    0.0151 ***    0.0282
  + 0.0013  + 0.0009  + 0.0008  + 0.0007  + 0.0011
    N=15    N=15    N=15    N=15    N=15

 Liver Weight (g)a

   18.4040 ‡‡‡   16.3670 *   16.5365 *   15.6252 ***   15.6550 ***
  + 0.6095 §§§  + 0.5234  + 0.2949  + 0.3561  + 0.5276
    N=15    N=15    N=15    N=15    N=15

 Paired Testis Weight (g)a

    3.3330    3.3100    3.2401    3.2638    3.3517
  + 0.0738  + 0.0821  + 0.0630  + 0.0698  + 0.0491
    N=15    N=15    N=15    N=15    N=14b

 Paired Epididymis Weight (g)a

    1.2044 ‡    1.1864    1.1579    1.0940 **    1.1513
  + 0.0231 §  + 0.0322  + 0.0219  + 0.0208  + 0.0188
    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 6-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Sacrifice and Organ Weights
(page 2 of 5)

Methoxychlor (mg/kg/day, po)
0.0 12.5 25.0 37.5 50.0

 Accessory Sex Gland Unit Weight (g)a

    2.5291 ‡‡‡    2.3920    2.1799 *    1.9956 ***    1.8866 ***
  + 0.0716 §§§  + 0.0696  + 0.0840  + 0.0853  + 0.1017
    N=15    N=15    N=15    N=15    N=15

 Prostate Weight (g)a

    0.9617 ‡‡    0.9415    0.8819    0.7830 *    0.7619 **
  + 0.0440 §§§  + 0.0287  + 0.0623  + 0.0405  + 0.0429
    N=15    N=15    N=15    N=15    N=15

 Seminal Vesicles with Coagulating Glands Weight (g)a

    1.5056 ‡‡‡    1.3872    1.2287 *    1.1634 **    1.0831 ***
  + 0.0647 §§§  + 0.0789  + 0.0711  + 0.0597  + 0.0772
    N=15    N=15    N=15    N=15    N=15

 Relative Thyroid Weight (% of sacrifice weight)a

 #    0.0059 †††    0.0041 ÞÞÞ    0.0040 ÞÞÞ    0.0037 ÞÞÞ    0.0069 Þ
  + 0.0003  + 0.0002  + 0.0002  + 0.0002  + 0.0003
    N=15    N=15    N=15    N=15    N=15

 Relative Liver Weight (% of sacrifice weight)a

    3.9112    3.6662    3.8360    3.7642    3.7697
  + 0.0831  + 0.0755  + 0.0632  + 0.0560  + 0.0731
    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 6-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Sacrifice and Organ Weights    
(page 3 of 5)

Methoxychlor (mg/kg/day, po)
0.0 12.5 25.0 37.5 50.0

 Relative Paired Testis Weight (% of sacrifice weight)a

    0.7119 ‡‡    0.7469    0.7514    0.7889 *    0.8207 ***
  + 0.0167 §§§  + 0.0242  + 0.0127  + 0.0198  + 0.0213
    N=15    N=15    N=15    N=15    N=14b

 Relative Paired Epididymis Weight (% of sacrifice weight)a

    0.2573    0.2675    0.2689    0.2643    0.2793
  + 0.0055  + 0.0087  + 0.0059  + 0.0054  + 0.0067
    N=15    N=15    N=15    N=15    N=15
 Relative Accessory Sex Gland Unit Weight (% of sacrifice weight)a

    0.5398 ‡‡    0.5394    0.5061    0.4797    0.4535 **
  + 0.0148 §§§  + 0.0190  + 0.0199  + 0.0175  + 0.0205
    N=15    N=15    N=15    N=15    N=15
 Relative Prostate Weight (% of sacrifice weight)a

 #    0.2056    0.2122    0.2055    0.1884    0.1835
  + 0.0099 Ÿ  + 0.0073  + 0.0149  + 0.0089  + 0.0091
    N=15    N=15    N=15    N=15    N=15
 Relative Seminal Vesicles with Coagulating Glands Weight (% of sacrifice weight)a

    0.3212 ‡    0.3131    0.2845    0.2797    0.2600 *
  + 0.0129 §§  + 0.0193  + 0.0161  + 0.0129  + 0.0167
    N=15    N=15    N=15    N=15    N=15

 Thyroid Weight (g)c

    0.0278 ‚‚‚    0.0182 ÌÌÌ    0.0174 ÌÌÌ    0.0150 ÌÌÌ    0.0281
  + 0.0014  + 0.0009  + 0.0007  + 0.0008  + 0.0013
    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 6-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Sacrifice and Organ Weights
    (page 4 of 5)

Methoxychlor (mg/kg/day, po)
0.0 12.5 25.0 37.5 50.0

 Liver Weight (g)c

   16.4515 ‚   15.7932   16.7445   16.7624   16.8361
  + 0.3268  + 0.2558  + 0.3000  + 0.2345  + 0.2803
    N=15    N=15    N=15    N=15    N=15

 Paired Testis Weight (g)c

    3.3237    3.3071    3.2410    3.2691    3.3582
  + 0.0779  + 0.0807  + 0.0612  + 0.0672  + 0.0593
    N=15    N=15    N=15    N=15    N=14b

 Paired Epididymis Weight (g)c

    1.1983 ‚    1.1845    1.1586    1.0976 ÌÌ    1.1551
  + 0.0239  + 0.0316  + 0.0214  + 0.0216  + 0.0204
    N=15    N=15    N=15    N=15    N=15

 Accessory Sex Gland Unit Weight (g)c

    2.3791 ‚    2.3479    2.1959    2.0830 Ì    1.9774 ÌÌ
  + 0.0793 ÊÊÊ + 0.0804  + 0.0832  + 0.0722  + 0.0854
    N=15    N=15    N=15    N=15    N=15
 Prostate Weight (g)c

    0.9294 ‚    0.9320    0.8854    0.8018    0.7815 Ì
  + 0.0494 ÊÊ  + 0.0294  + 0.0628  + 0.0395  + 0.0417
    N=15    N=15    N=15    N=15    N=15
 Seminal Vesicles with Coagulating Glands Weight (g)c

    1.3998    1.3561    1.2400    1.2251    1.1471
  + 0.0649 Ê  + 0.0845  + 0.0647  + 0.0592  + 0.0686
    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 6-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Sacrifice and Organ Weights (page 5 of 5)

aReported as the mean + S.E.M.
bDecrease in N is due to one organ weight being a statistical outlier and therefore it was excluded.
cReported as the adjusted mean + S.E.M. (sacrifice weight as covariate).
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods were used to test all treatment effects.
†††p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model.
cp<0.05; Linear trend test in robust regression model.
cccp<0.001; Linear trend test in robust regression model.
Þp<0.05; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞÞp<0.001; Individual t-test for pairwise comparisons to control in robust regression model.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
‚p<0.05; Wald Chi-square Test for overall treatment effect in robust regression model with body weight at sacrifice as covariate.
‚‚‚p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model with body weight at sacrifice as covariate.
Êp<0.05; Linear trend test in robust regression model with body weight at sacrifice as covariate.
ÊÊp<0.01; Linear trend test in robust regression model with body weight at sacrifice as covariate.
ÊÊÊp<0.001; Linear trend test in robust regression model with body weight at sacrifice as covariate.
Ìp<0.05; Individual t-test for pairwise comparisons to control in robust regression model with body weight at sacrifice as covariate.
ÌÌp<0.01; Individual t-test for pairwise comparisons to control in robust regression model with body weight at sacrifice as covariate.
ÌÌÌp<0.001; Individual t-test for pairwise comparisons to control in robust regression model with body weight at sacrifice as covariate.
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Table 7-A.  Summary and Statistical Analysis of the Linuron Treated Male Hormone Data    (page 1 of 2)

Linuron (mg/kg/day, po)

0 25 50 75 100

No. of Males 15 15 15 15 15
 Serum Testosterone (ng/ml)a

     1.37     1.97     1.58     0.87     1.77
  +  0.17  +  0.46  +  0.34  +  0.18  +  0.43
    N=15    N=15    N=15    N=15    N=15

 Estradiol (pg/ml)a

    40.84 ‡‡‡    49.85 *    61.19 ***    63.74 ***    65.58 ***
  +  1.65 §§§  +  1.16  +  2.46  +  2.75  +  2.94
    N=15    N=15    N=15    N=15    N=15

 Follicle Stimulating Hormone (ng/ml)a

    16.19    16.01    17.17    16.45    16.11
  +  0.24  +  0.42  +  0.28  +  0.45  +  0.37
    N=15    N=15    N=15    N=15    N=15

 Luteinizing Hormone (ng/ml)a

     3.22     4.06     3.96     4.03     3.19
  +  0.30  +  0.48  +  0.48  +  0.46  +  0.31
    N=15    N=15    N=15    N=15    N=15

 Thyroid Stimulating Hormone (ng/ml)a

    12.33    11.13    10.59     9.27    10.61
  +  1.33  +  0.79  +  0.90  +  0.45  +  0.76
    N=15    N=15    N=15    N=15    N=15

 Thyroxine (ug/dL)a

     4.18 ‡‡‡     3.56 *     2.60 ***     2.52 ***     2.01 ***
  +  0.21 §§§  +  0.20  +  0.15  +  0.11  +  0.13

    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 7-A.  Summary and Statistical Analysis of the Linuron Treated Male Hormone Data    (page 2 of 2)

Linuron (mg/kg/day, po)
0 25 50 75 100

 Triiodothyronine (ng/dL)a

    78.41    83.89    70.91    75.37    79.34
  +  5.09  +  5.51  +  4.10  +  3.77  +  4.41
    N=15    N=15    N=15    N=15    N=15

 Prolactin (ng/ml)a

    60.15 ‡    48.88    42.56    47.17    32.86 **
  +  8.10 §§  +  5.66  +  4.40  +  4.91  +  4.27
    N=15    N=15    N=15    N=15    N=15

 Dihydrotestosterone (pg/ml)a

    77.82   108.13    97.01    64.49   105.45
  +  8.82  + 19.14  + 14.61  +  5.69  + 16.91
    N=15    N=15    N=15    N=15    N=15

aReported as the mean + S.E.M.
‡p<0.05; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
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Table 7-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Hormone Data    (page 1 of 2)

Methoxychlor (mg/kg/day, po)
0.0 12.5 25.0 37.5 50.0

No. of Males 15 15 15 15 15

 Serum Testosterone (ng/ml)a

     1.37     1.86     1.75     1.07     1.02
  +  0.17  +  0.53  +  0.38  +  0.24  +  0.23

    N=15    N=15    N=15    N=15    N=15
 Estradiol (pg/ml)a

    40.84    42.21    44.93    46.46    47.44
  +  1.65 §  +  2.06  +  1.78  +  2.38  +  2.68
    N=15    N=15    N=15    N=15    N=15

 Follicle Stimulating Hormone (ng/ml)a

    16.19    16.45    16.25    16.14    16.14
  +  0.24  +  0.39  +  0.29  +  0.35  +  0.35
    N=15    N=15    N=15    N=15    N=15

 Luteinizing Hormone (ng/ml)a

     3.22     3.35     3.16     3.78     3.63
  +  0.30  +  0.23  +  0.17  +  0.29  +  0.34
    N=15    N=15    N=15    N=15    N=15

 Thyroid Stimulating Hormone (ng/ml)a

    12.33    10.81    12.79    11.54    12.65
  +  1.33  +  0.94  +  0.86  +  0.80  +  1.46

    N=15    N=15    N=15    N=15    N=15
 Thyroxine (ug/dL)a

     4.18 ‡     4.46     5.02 *     4.51     4.80
  +  0.21 §  +  0.17  +  0.22  +  0.17  +  0.21
    N=15    N=15    N=15    N=15    N=15

(continued)
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Table 7-B.  Summary and Statistical Analysis of the Methoxychlor Treated Male Hormone Data    (page 2 of 2)

Methoxychlor (mg/kg/day, po)
0.0 12.5 25.0 37.5 50.0

 Triiodothyronine (ng/dL)a

    78.41    78.41    84.15    79.57    75.76
  +  5.09  +  4.83  +  3.49  +  4.59  +  3.33
    N=15    N=15    N=15    N=15    N=15

 Prolactin (ng/ml)a

    60.15 ‡‡‡    53.41   118.71 *    95.12   154.47 ***
  +  8.10 §§§  +  8.78  + 16.31  + 19.05  + 16.04
    N=15    N=15    N=15    N=15    N=15

 Dihydrotestosterone (pg/ml)a

    77.82    97.46   100.26    71.24    69.78
  +  8.82  + 17.25  + 17.11  + 10.86  +  8.60
    N=15    N=15    N=15    N=15    N=15

aReported as the mean + S.E.M.
‡p<0.05; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
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Table 8-A.  Summary of the Linuron Treated Male Gross Necropsy Findings    (page 1 of 1)

Gross Necropsy Findings

Linuron (mg/kg/day, po)
Finding 0 25 50 75 100

Epididymis: reduced in size, bilateral 1 1
Prostate: reduced in size 1
Seminal Vesicles: reduced in size 1
Testis: reduced in size, bilateral 1 2
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Table 8-B.  Summary of the Methoxychlor Treated Male Gross Necropsy Findings    (page 1 of 1)

Gross Necropsy Findings

Methoxychlor (mg/kg/day, po)
Finding 0.0 12.5 25.0 37.5 50.0

Prostate: reduced in size 2
Seminal Vesicles: reduced in size 2
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Table A-1.  Individual Male Fate    (page 1 of 4)

Groupa Male ID Study Phase Study Dayb

1     1  Scheduled Sacrifice   14
    35  Scheduled Sacrifice   14
    37  Scheduled Sacrifice   14
    71  Scheduled Sacrifice   14
    73  Scheduled Sacrifice   14
   107  Scheduled Sacrifice   14
   109  Scheduled Sacrifice   14
   143  Scheduled Sacrifice   14
   145  Scheduled Sacrifice   14
   179  Scheduled Sacrifice   14
   181  Scheduled Sacrifice   14
   215  Scheduled Sacrifice   14
   217  Scheduled Sacrifice   14
   251  Scheduled Sacrifice   14
   253  Scheduled Sacrifice   14

2     3  Scheduled Sacrifice   14
    33  Scheduled Sacrifice   14
    39  Scheduled Sacrifice   14
    69  Scheduled Sacrifice   14
    75  Scheduled Sacrifice   14
   105  Scheduled Sacrifice   14
   111  Scheduled Sacrifice   14
   141  Scheduled Sacrifice   14
   147  Scheduled Sacrifice   14
   177  Scheduled Sacrifice   14
   183  Scheduled Sacrifice   14
   213  Scheduled Sacrifice   14
   219  Scheduled Sacrifice   14
   249  Scheduled Sacrifice   14
   255  Scheduled Sacrifice   14

3     5  Scheduled Sacrifice   14
    31  Scheduled Sacrifice   14
    41  Scheduled Sacrifice   14
    67  Scheduled Sacrifice   14
    77  Scheduled Sacrifice   14
   103  Scheduled Sacrifice   14
   113  Scheduled Sacrifice   14

(continued)
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Table A-1.  Individual Male Fate    (page 2 of 4)

Groupa Male ID Study Phase Study Dayb

3   139  Scheduled Sacrifice   14
   149  Scheduled Sacrifice   14
   175  Scheduled Sacrifice   14
   185  Scheduled Sacrifice   14
   211  Scheduled Sacrifice   14
   221  Scheduled Sacrifice   14
   247  Scheduled Sacrifice   14
   257  Scheduled Sacrifice   14

4     7  Scheduled Sacrifice   14
    29  Scheduled Sacrifice   14
    43  Scheduled Sacrifice   14
    65  Scheduled Sacrifice   14
    79  Scheduled Sacrifice   14
   101  Scheduled Sacrifice   14
   115  Scheduled Sacrifice   14
   137  Scheduled Sacrifice   14
   151  Scheduled Sacrifice   14
   173  Scheduled Sacrifice   14
   187  Scheduled Sacrifice   14
   209  Scheduled Sacrifice   14
   223  Scheduled Sacrifice   14
   245  Scheduled Sacrifice   14
   259  Scheduled Sacrifice   14

5     9  Scheduled Sacrifice   14
    27  Scheduled Sacrifice   14
    45  Scheduled Sacrifice   14
    63  Scheduled Sacrifice   14
    81  Scheduled Sacrifice   14
    99  Scheduled Sacrifice   14
   117  Scheduled Sacrifice   14
   135  Scheduled Sacrifice   14
   153  Scheduled Sacrifice   14
   171  Scheduled Sacrifice   14
   189  Scheduled Sacrifice   14
   207  Scheduled Sacrifice   14
   225  Scheduled Sacrifice   14
   243  Scheduled Sacrifice   14
   261  Scheduled Sacrifice   14

(continued)
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Table A-1.  Individual Male Fate    (page 3 of 4)

Groupa Male ID Study Phase Study Dayb

6    11  Scheduled Sacrifice   14
    25  Scheduled Sacrifice   14
    47  Scheduled Sacrifice   14
    61  Scheduled Sacrifice   14
    83  Scheduled Sacrifice   14
    97  Scheduled Sacrifice   14
   119  Scheduled Sacrifice   14
   133  Scheduled Sacrifice   14
   155  Scheduled Sacrifice   14
   169  Scheduled Sacrifice   14
   191  Scheduled Sacrifice   14
   205  Scheduled Sacrifice   14
   227  Scheduled Sacrifice   14
   241  Scheduled Sacrifice   14
   263  Scheduled Sacrifice   14

7    13  Scheduled Sacrifice   14
    23  Scheduled Sacrifice   14
    49  Scheduled Sacrifice   14
    59  Scheduled Sacrifice   14
    85  Scheduled Sacrifice   14
    95  Scheduled Sacrifice   14
   121  Scheduled Sacrifice   14
   131  Scheduled Sacrifice   14
   157  Scheduled Sacrifice   14
   167  Scheduled Sacrifice   14
   193  Scheduled Sacrifice   14
   203  Scheduled Sacrifice   14
   229  Scheduled Sacrifice   14
   239  Scheduled Sacrifice   14
   265  Scheduled Sacrifice   14

8    15  Scheduled Sacrifice   14
    21  Scheduled Sacrifice   14
    51  Scheduled Sacrifice   14
    57  Scheduled Sacrifice   14
    87  Scheduled Sacrifice   14
    93  Scheduled Sacrifice   14
   123  Scheduled Sacrifice   14

(continued)
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Table A-1.  Individual Male Fate    (page 4 of 4)

Groupa Male ID Study Phase Study Dayb

8   129  Scheduled Sacrifice   14
   159  Scheduled Sacrifice   14
   165  Scheduled Sacrifice   14
   195  Scheduled Sacrifice   14
   201  Scheduled Sacrifice   14
   231  Scheduled Sacrifice   14
   237  Scheduled Sacrifice   14
   267  Scheduled Sacrifice   14

9    17  Scheduled Sacrifice   14
    19  Scheduled Sacrifice   14
    53  Scheduled Sacrifice   14
    55  Scheduled Sacrifice   14
    89  Scheduled Sacrifice   14
    91  Scheduled Sacrifice   14
   125  Scheduled Sacrifice   14
   127  Scheduled Sacrifice   14
   161  Scheduled Sacrifice   14
   163  Scheduled Sacrifice   14
   197  Scheduled Sacrifice   14
   199  Scheduled Sacrifice   14
   233  Scheduled Sacrifice   14
   235  Scheduled Sacrifice   14
   269  Scheduled Sacrifice   14

aGroups are as follows: 1 is control; 2 is 25 mg/kg/day of Linuron; 3 is 50 mg/kg/day of Linuron; 4 is 75 mg/kg/day of
Linuron; 5 is 100 mg/kg/day of Linuron; 6 is 12.5 mg/kg/day of Methoxychlor; 7 is 25 mg/kg/day of Methoxychlor;
8 is 37.5 mg/kg/day of Methoxychlor; and 9 is 50 mg/kg/day of Methoxychlor.

bStudy day 0 was the first day of exposure.
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Table A-2.  Individual Male Body Weights (g) During the Exposure Period    (page 1 of 4)

Study Day
Groupa Male ID 0 7 14

1     1   363.7   403.4   433.1
    35   368.3   401.7   421.0
    37   378.8   437.2   483.3
    71   380.4   414.3   437.0
    73   385.1   416.1   444.5
   107   382.6   409.2   439.1
   109   401.3   456.7   496.6
   143   394.8   431.8   467.2
   145   405.8   456.4   488.2
   179   404.9   418.5   453.1
   181   422.4   453.4   500.3
   215   422.7   469.1   506.2
   217   420.0   455.7   490.3
   251   446.0   489.6   532.3
   253   441.2   481.0   506.0

2     3   371.2   405.2   457.8
    33   383.6   425.6   471.5
    39   375.6   402.5   422.1
    69   383.7   404.3   417.6
    75   378.2   401.0   413.7
   105   390.5   408.6   430.5
   111   406.7   441.8   470.2
   141   397.8   425.5   437.0
   147   406.5   447.3   467.4
   177   407.3   432.1   441.6
   183   416.7   437.4   471.7
   213   405.5   399.1   394.3
   219   412.6   416.7   431.7
   249   445.7   471.1   509.1
   255   444.2   450.0   472.5

3     5   367.5   369.5   385.4
    31   369.7   361.8   385.3
    41   377.7   383.9   415.9
    67   385.8   397.4   440.4
    77   379.9   388.8   399.5
   103   390.6   404.0   422.8
   113   394.9   381.0   392.8

(continued)
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Table A-2.  Individual Male Body Weights (g) During the Exposure Period    (page 2 of 4)

Study Day
Groupa Male ID 0 7 14

3   139   417.5   442.2   456.0
   149   404.9   425.1   439.8
   175   407.6   406.6   427.5
   185   407.9   406.0   408.5
   211   411.9   406.9   407.1
   221   438.3   421.3   455.1
   247   439.3   454.9   470.4
   257   450.0   447.7   464.5

4     7   365.6   352.2   395.2
    29   371.3   348.3   370.9
    43   369.4   359.9   380.4
    65   386.3   381.4   424.7
    79   393.0   388.9   413.5
   101   377.5   348.8   377.4
   115   396.9   377.7   405.5
   137   384.9   366.7   379.6
   151   394.8   373.6   407.2
   173   392.3   387.4   406.4
   187   407.7   400.5   411.4
   209   396.4   389.7   404.4
   223   421.2   403.7   434.9
   245   422.5   402.8   442.6
   259   433.9   423.1   462.0

5     9   371.3   353.7   390.3
    27   376.4   361.1   391.0
    45   383.1   360.2   403.0
    63   380.0   367.0   388.5
    81   386.2   391.1   416.0
    99   400.3   404.6   420.8
   117   399.1   394.8   425.5
   135   411.1   403.2   424.3
   153   398.9   396.8   417.9
   171   411.5   408.7   430.0
   189   411.7   402.0   416.2
   207   428.4   409.6   433.5
   225   436.2   437.2   452.2
   243   432.2   397.8   416.1
   261   449.6   377.8   396.2

(continued)



08055.001.021

68

Table A-2.  Individual Male Body Weights (g) During the Exposure Period    (page 3 of 4)

Study Day
Groupa Male ID 0 7 14

6    11   369.5   392.0   412.1
    25   365.5   386.6   413.6
    47   376.3   404.7   430.2
    61   381.9   404.2   419.7
    83   387.3   416.3   449.6
    97   388.1   422.8   450.1
   119   395.6   423.6   445.3
   133   401.5   424.9   441.0
   155   409.9   418.7   438.8
   169   404.9   424.2   450.1
   191   414.2   444.7   473.9
   205   416.1   454.6   485.7
   227   415.2   441.0   466.7
   241   424.9   438.0   451.4
   263   449.4   472.1   485.3

7    13   362.5   389.1   414.2
    23   371.0   390.6   413.7
    49   366.7   395.2   418.4
    59   378.2   396.4   419.1
    85   384.5   412.1   440.9
    95   375.4   394.2   407.4
   121   391.5   401.7   415.8
   131   400.1   422.2   446.4
   157   393.1   415.8   434.4
   167   404.1   420.6   449.3
   193   405.9   426.4   448.5
   203   406.2   429.2   455.1
   229   407.0   421.5   443.8
   239   424.5   427.6   445.8
   265   433.6   437.4   461.3

8    15   369.9   375.4   383.1
    21   370.9   379.9   388.9
    51   374.2   375.5   377.6
    57   381.1   401.8   412.6
    87   376.7   403.1   417.2
    93   384.6   407.0   420.5
   123   396.3   397.4   424.0

(continued)
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Table A-2.  Individual Male Body Weights (g) During the Exposure Period    (page 4 of 4)

Study Day
Groupa Male ID 0 7 14

8   129   401.4   382.1   388.6
   159   390.0   399.0   409.0
   165   404.0   416.9   427.0
   195   417.3   426.3   424.6
   201   414.2   431.2   447.9
   231   428.8   417.4   429.6
   237   421.6   419.2   439.0
   267   438.4   447.0   461.1

9    17   363.3   365.9   377.6
    19   368.0   376.2   383.0
    53   373.8   376.0   392.9
    55   394.0   371.1   390.6
    89   384.0   374.8   376.7
    91   388.1   406.1   442.4
   125   382.2   396.0   425.8
   127   397.4   387.3   405.0
   161   396.6   394.4   421.3
   163   406.7   420.7   439.6
   197   395.5   415.4   427.0
   199   419.7   414.6   445.4
   233   410.9   406.7   411.4
   235   437.5   425.1   450.6
   269   436.5   441.2   467.8

aGroups are as follows: 1 is control; 2 is 25 mg/kg/day of Linuron; 3 is 50 mg/kg/day of Linuron; 4 is 75 mg/kg/day of
Linuron; 5 is 100 mg/kg/day of Linuron; 6 is 12.5 mg/kg/day of Methoxychlor; 7 is 25 mg/kg/day of Methoxychlor;
8 is 37.5 mg/kg/day of Methoxychlor; and 9 is 50 mg/kg/day of Methoxychlor.
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Table A-3.  Individual Male Feed Consumption (g/day) During the Exposure Period    (page 1 of 4)

Study Days
Groupa Male ID 0-7 7-14 0-14

1     1   26.3   24.3   25.3
    35   27.9   25.7   26.8
    37   34.5 .b .d
    71   27.6   26.6   27.1
    73   31.0   29.7   30.3
   107   28.6   29.0   28.8
   109   30.6   30.3   30.4
   143   32.4   33.4   32.9
   145   32.2   30.5   31.4
   179   27.5   26.5   27.0
   181   32.2   31.8   32.0
   215   33.8   32.4   33.1
   217   31.5   30.4   31.0
   251   32.1   31.8   31.9
   253   31.3   30.6   30.9

2     3   25.0   28.8   26.9
    33   27.0   38.9   33.0
    39   23.0   28.5   25.7
    69   25.9   24.4   25.1
    75   26.9   23.1   25.0
   105   26.2   26.2   26.2
   111   31.0   27.3   29.1
   141   29.7   28.2   28.9
   147   29.2   26.4   27.8
   177   33.9   24.9   29.4
   183   26.8   27.3   27.1
   213   23.6   23.6   23.6
   219   27.6   27.5   27.5
   249   30.8   32.7   31.7
   255   25.5   25.0   25.2

3     5   20.8   21.3   21.1
    31   17.7   22.9   20.3
    41   23.2   26.3   24.7
    67   24.1   28.3   26.2
    77   26.3   24.9   25.6
   103   22.9   26.3   24.6
   113   15.8   22.7   19.3

(continued)
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Table A-3.  Individual Male Feed Consumption (g/day) During the Exposure Period    (page 2 of 4)

Study Days
Groupa Male ID 0-7 7-14 0-14

3   139   27.8   27.6   27.7
   149   25.1   26.4   25.8
   175   21.2   21.9   21.5
   185   23.7   19.5   21.6
   211   22.5   19.4   21.0
   221   23.8   29.1   26.5
   247   24.2   25.8   25.0
   257   23.3   27.3   25.3

4     7   19.9   24.3   22.1
    29   13.1   20.8   17.0
    43   19.7   21.8   20.7
    65   24.2   30.4   27.3
    79   24.0   25.9   25.0
   101   16.4   24.5   20.5
   115   20.0   25.3   22.7
   137   19.8   25.2   22.5
   151   20.2   24.5   22.3
   173   19.3   28.1   23.7
   187   25.8   29.0   27.4
   209   19.0   24.1   21.5
   223   17.6   24.8   21.2
   245   23.1   30.2   26.7
   259   24.7   28.3   26.5

5     9   16.9   24.3   20.6
    27   16.0   23.3   19.7
    45   16.2 .c .d
    63   19.2   23.4   21.3
    81   22.0   24.8   23.4
    99   22.1   23.6   22.8
   117   19.2   21.9   20.5
   135   21.0   22.9   22.0
   153   22.4   27.0   24.7
   171   22.8   23.6   23.2
   189   22.0   24.4   23.2
   207   15.7   23.2   19.5
   225   23.2   26.9   25.1
   243   14.6   22.7   18.7
   261   14.0   21.5   17.7

(continued)
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Table A-3.  Individual Male Feed Consumption (g/day) During the Exposure Period    (page 3 of 4)

Study Days
Groupa Male ID 0-7 7-14 0-14

6    11   25.3   23.8   24.6
    25   25.7   25.4   25.5
    47   26.0   25.3   25.7
    61   24.8   22.5   23.6
    83   27.9   27.2   27.5
    97   28.6   27.0   27.8
   119   26.9   25.5   26.2
   133   26.6   25.1   25.9
   155   26.0   27.1   26.5
   169   25.8   24.3   25.0
   191   27.6   26.8   27.2
   205   31.6   29.3   30.4
   227   28.0   26.2   27.1
   241   27.7   26.8   27.2
   263   32.2   29.7   31.0

7    13   30.0   28.7   29.4
    23   24.3   23.0   23.6
    49   25.0   24.1   24.5
    59   24.5   23.7   24.1
    85   26.9   26.5   26.7
    95   23.9   26.5   25.2
   121   26.7   25.4   26.1
   131   27.0   24.8   25.9
   157   29.9   26.3   28.1
   167   26.4   27.6   27.0
   193   28.0   25.4   26.7
   203   26.9   25.7   26.3
   229   22.3   23.1   22.7
   239   24.8   25.7   25.2
   265   23.3   26.8   25.1

8    15   23.4   19.8   21.6
    21   22.5   19.7   21.1
    51   26.2   20.2   23.2
    57   23.0   19.8   21.4
    87   27.0   25.0   26.0
    93   27.9   22.7   25.3
   123   22.1   21.8   22.0

(continued)
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Table A-3.  Individual Male Feed Consumption (g/day) During the Exposure Period    (page 4 of 4)

Study Days
Groupa Male ID 0-7 7-14 0-14

8   129   20.8   19.8   20.3
   159   25.5   19.5   22.5
   165   26.6   22.0   24.3
   195   26.1   22.2   24.1
   201   25.8   25.8   25.8
   231   27.7   21.1   24.4
   237   24.7   23.9   24.3
   267   27.2   27.9   27.5

9    17   20.0   18.5   19.2
    19   25.0   15.5   20.2
    53   23.5   19.2   21.3
    55   19.5   21.9   20.7
    89   21.6   16.8   19.2
    91   28.2   27.3   27.8
   125   24.4   24.3   24.4
   127   23.6   22.1   22.9
   161   23.3   29.0   26.1
   163   24.8   23.3   24.0
   197   21.3   20.4   20.8
   199   22.3   26.1   24.2
   233   19.5   17.9   18.7
   235   21.6   24.3   22.9
   269   30.3   32.6   31.5

aGroups are as follows: 1 is control; 2 is 25 mg/kg/day of Linuron; 3 is 50 mg/kg/day of Linuron; 4 is 75 mg/kg/day of
Linuron; 5 is 100 mg/kg/day of Linuron; 6 is 12.5 mg/kg/day of Methoxychlor; 7 is 25 mg/kg/day of Methoxychlor;
8 is 37.5 mg/kg/day of Methoxychlor; and 9 is 50 mg/kg/day of Methoxychlor.

bFeed consumption value was excluded because the male had shredded feed into the cage and an accurate feed
weight could not be obtained.

cFeed weight was inadvertently not weighed.
dInterim feed consumption value(s) are missing and therefore this overall value could not be calculated.
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Table A-4.  Individual Male Clinical Observations During the Exposure Period    (page 1 of 3)

Groupa Male ID Study Day Clinical Observation

1   253    1  Piloerection                                                
     2  Piloerection                                                

3    77    0  Efflux of the dosing solution                               
   113   12  Piloerection                                                
   211    3  Sore(s): head                                               
     4  Sore(s): head                                               
     5  Sore(s): head                                               
     6  Sore(s): head                                               
     7  Sore(s): head                                               
     8  Sore(s): head                                               
     9  Sore(s): head                                               
    10  Sore(s): head                                               
    11  Sore(s): head                                               
    12  Sore(s): head                                               

4   101    9  Piloerection                                                
   137    7  Efflux of the dosing solution                               
     8  Piloerection                                                
   187    9  Piloerection                                                
   209    7  Piloerection                                                
   245    6  Piloerection                                                
   259    9  Piloerection                                                

5     9   10  Piloerection                                                
    11  Piloerection                                                
    Lethargic                                                   
    27    2  Lethargic                                                   
     3  Piloerection                                                
     5  Rough coat                                                  
    10  Piloerection                                                
    99    1  Lethargic, very                                             
    Heart: rapid beat                                           
     2  Piloerection                                                
     8  Salivation: prior to dosing                                 
    10  Salivation: prior to dosing                                 
   117    2  Efflux of the dosing solution                               
     3  Teeth: malocclusion and upper right incisor chippedb       

(continued)
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Table A-4.  Individual Male Clinical Observations During the Exposure Period    (page 2 of 3)

Groupa Male ID Study Day Clinical Observation

5   135    9  Lethargic                                                   
    12  Lethargic                                                   
   153    3  Rough coat                                                  
     6  Rooting: post dosing                                        
     9  Lethargic                                                   
    12  Lethargic                                                   
    13  Chromodacryorrhea: eye, right                               
   171   11  Piloerection                                                
   189    8  Lethargic                                                   
   207    1  Ataxia, slight                                              
     2  Ataxia                                                      
    Lethargic                                                   
    12  Salivation: prior to dosing                                 

6    83    9  Piloerection                                                

7    59    2  Piloerection                                                
    85    9  Piloerection                                                
   167    7  Piloerection                                                
   239    6  Piloerection                                                

8    21   10  Piloerection                                                
    11  Piloerection                                                
    51    7  Feces: soft                                                 
    10  Piloerection                                                
    11  Piloerection                                                
   201    7  Piloerection                                                

9    19   11  Rough coat                                                  
    53   10  Piloerection                                                
   197    7  Piloerection                                                
   199    7  Rust colored fur: shoulder(s)                               
   269    0  Chromodacryorrhea: eye, right                               
     1  Chromodacryorrhea: eye, right                               
     2  Chromodacryorrhea: eye, right, gone                         
     4  Chromodacryorrhea: eye, right                               
     5  Chromodacryorrhea: eye, right                               

(continued)
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Table A-4.  Individual Male Clinical Observations During the Exposure Period    (page 3 of 3)

Groupa Male ID Study Day Clinical Observation

9   269    6  Chromodacryorrhea: eye, right                               
     7  Chromodacryorrhea: eye, right                               
     9  Chromodacryorrhea: eye, right                               
    10  Chromodacryorrhea: eye, right                               
    11  Chromodacryorrhea: eye, right                               
    Efflux of the dosing solution                               
    12  Chromodacryorrhea: eye, right                               
    13  Chromodacryorrhea: eye, right                               
    14 Chromodacryorrhea: eye, right                               

aGroups are as follows: 1 is control; 2 is 25 mg/kg/day of Linuron; 3 is 50 mg/kg/day of Linuron; 4 is 75 mg/kg/day of
Linuron; 5 is 100 mg/kg/day of Linuron; 6 is 12.5 mg/kg/day of Methoxychlor; 7 is 25 mg/kg/day of Methoxychlor;
8 is 37.5 mg/kg/day of Methoxychlor; and 9 is 50 mg/kg/day of Methoxychlor.

bNo further notation made unless a change occurred.
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Table A-5.  Individual Male Sacrifice and Organ Weights (g)    (page 1 of 4)

Seminal
Accesory Vesicles

Sex with
Male Sacrifice Paired Paired Gland Coagulating

Groupa ID Weight Thyroid Liver Testis Epididymis Unit Prostate Glands

1    1  430.80   0.0288  15.7835   3.1767   1.1660   2.4528   0.9048   1.4933
   35  417.46   0.0330  15.0030   3.3259   1.2083   2.4432   1.0208   1.4083
   37  481.80   0.0279  20.0811   2.9526   1.1736   2.3362   0.8067   1.4718
   71  431.23   0.0202  15.0647   2.9073   1.1395   2.7852   1.2234   1.5481
   73  440.25   0.0262  18.2904   3.5060   1.1119   2.3530   0.6939   1.6022
  107  435.77   0.0311  16.0793   3.4213   1.2418   2.4737   1.0053   1.3711
  109  492.46   0.0295  18.2002   3.3613   1.1560   2.4666   0.7803   1.6328
  143  464.77   0.0221  19.3255   3.0768   1.1213   1.9765   0.7163   1.0924
  145  486.19   0.0185  18.0945   3.8984   1.3592   2.2807   1.1020   1.1304
  179  448.10   0.0326  17.4729   3.1026   1.0817   2.4199   0.9829   1.4078
  181  491.56   0.0342  21.0710   3.2579   1.2415   2.6773   1.1285   1.5095
  215  502.10   0.0311  23.5816   3.1923   1.2895   3.1416   0.8598   2.1597
  217  486.92   0.0222  18.7029   3.8088   1.3904   2.6557   0.8949   1.7281
  251  527.68   0.0295  20.4308   3.5565   1.1485   2.8875   1.1996   1.6240
  253  505.63   0.0257  18.8780   3.4513   1.2375   2.5873   1.1060   1.4051

2    3  454.55   0.0136  17.6458   3.2737   1.0826   2.1299   0.8226   1.2837
   33  468.85   0.0190  18.6586   3.7316   1.2171   2.1123   0.8397   1.1857
   39  420.41   0.0167  17.2747   3.3388   1.0908   2.1489   0.7588   1.3507
   69  414.72   0.0165  15.9513   2.9891   1.0399   2.3722   1.0613   1.2506
   75  411.60   0.0124  14.7770   3.2072   1.1867   2.4867   1.1533   1.2862
  105  430.01   0.0267  16.9440   3.5837   1.2556   2.8328   0.9484   1.7738
  111  463.20   0.0111  19.2085   3.4576   1.2196   2.4306   1.1446   1.2327
  141  429.45   0.0216  16.4086   3.7470   1.2791   2.6011   0.9987   1.5572
  147  463.74   0.0197  19.4235   3.2685   1.2084   2.9160   0.8476   1.9975
  177  439.11   0.0187  14.8741   3.5212   1.2943   2.3267   0.9140   1.3689
  183  462.52   0.0264  17.5611   3.5583   1.1977   2.9177   0.9168   1.9189
  213  398.30   0.0174  12.3701   3.3273   1.1829   2.2827   0.8415   1.3870
  219  431.29   0.0212  15.1255   3.6335   1.2586   2.4887   0.9143   1.5022
  249  509.15   0.0160  21.4359   3.3493   1.1126   2.7445   0.8355   1.8316
  255  471.17   0.0126  18.3030   3.3448   1.2972   2.4953   0.9656   1.4898

3    5  382.84   0.0157  13.5768   3.2268   1.0754   1.5911   0.8766   0.6833
   31  381.81   0.0166  13.9440   1.6708   0.7486   2.0075   0.7595   1.2141
   41  415.89   0.0137  16.3592   3.1495   1.1046   2.0047   0.7093   1.2369
   67  433.20   0.0173  18.4739   3.4553   1.2451   2.3761   0.8684   1.3996
   77  398.26   0.0207  14.7334   3.4072   1.1882   2.6940   1.0360   1.5338
  103  421.44   0.0148  16.2943   3.6739   1.1947   2.2195   0.8293   1.3786
  113  391.02   0.0138  13.2953   3.3266   1.1090   1.9338   0.7452   1.1302
  139  453.49   0.0231  18.2831   3.1407   1.1718   2.3222   1.1100   1.1368
  149  434.92   0.0170  16.5470   3.1210   1.1565   2.0128   0.8790   1.0030
  175  421.83   0.0175  15.8763   3.5602   1.2295   2.0344   0.8762   1.1357
  185  405.42   0.0172  14.0011   3.5381   1.1817   2.0902   0.6210   1.4319
  211  407.95   0.0146  14.4755   3.2172   1.1234   2.0131   0.9376   1.0272
  221  448.44   0.0184  17.2961   3.4505   1.2480   2.4090   0.9396   1.4065
  247  466.51   0.0138  18.0025   3.2079   1.1545   2.0829   0.8718   1.0814
  257  465.98   0.0194  17.1732   3.4405   1.1913   1.8978   0.6200   1.2428

(continued)
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Table A-5.  Individual Male Sacrifice and Organ Weights (g)    (page 2 of 4)

Seminal
Accesory Vesicles

Sex with
Male Sacrifice Paired Paired Gland Coagulating

Groupa ID Weight Thyroid Liver Testis Epididymis Unit Prostate Glands

4    7  386.46   0.0145  16.0586   3.0056   0.9509   2.1224   0.7345   1.3472
   29  369.79   0.0128  13.1792   3.4086   1.1352   1.8299   0.6436   1.1615
   43  381.59   0.0153  14.8431   3.2382   1.0381   1.9388   0.6658   1.2457
   65  423.27   0.0184  15.5058   3.3816   1.2117   2.3424   0.8724   1.3171
   79  409.45   0.0159  15.9336   3.0124   1.1008   2.4597   0.8379   1.5760
  101  377.73   0.0139  12.5362   3.4619   1.2542   2.4973   1.2356   1.2374
  115  406.62   0.0148  15.2658   3.2289   1.0316   2.3957   0.8381   1.5212
  137  379.13   0.0114  12.8092   3.2905   1.0865   1.4595   0.5992   0.8541
  151  406.68   0.0175  13.9633   3.4626   1.1218   1.3925   0.6437   0.6806
  173  400.92   0.0180  17.1222   3.3510   1.3441   2.3214   0.7690   1.5008
  187  410.59   0.0165  15.7877   3.3114   1.1749   1.7595   0.8567   0.8370
  209  401.21   0.0197  14.3649   3.2537   1.0783   2.3341   0.7083   1.5676
  223  432.78   0.0257  16.3955   3.6119   1.1595   2.1246   0.8580   1.1841
  245  438.56   0.0183  15.5896   3.2932   1.1489   2.6069   0.8628   1.6894
  259  460.27   0.0199  17.4988   3.3349   1.0782   2.8428   1.1365   1.6298

5    9  382.99   0.0216  16.1674   1.6187   0.5705   2.0461   0.8226   1.2028
   27  388.20   0.0200  14.6469   3.2088   1.0667   1.7173   0.6126   1.0806
   45  396.19   0.0233  14.1790   3.3321   1.1178   1.7656   0.5367   1.1550
   63  382.60   0.0235  16.8021   2.5564   0.9985   1.9512   0.9019   0.9860
   81  413.33   0.0259  16.3192   4.1390   1.3833   2.3498   0.8773   1.3993
   99  424.45   0.0273  16.4627   3.6108   1.0819   1.9499   0.7651   1.1944
  117  421.39   0.0273  15.6476   3.1853   1.1310   1.6950   0.7487   0.9272
  135  423.19   0.0269  15.5878   3.1147   1.0603   1.7137   0.5536   1.1170
  153  414.53   0.0338  16.1636   3.0837   1.1002   2.3445   0.9285   1.3743
  171  427.32   0.0385  15.1192   3.5304   1.1508   2.5155   0.9280   1.5405
  189  415.24   0.0291  18.7063   3.3736   1.2089   2.4035   0.9517   1.4043
  207  429.87   0.0302  16.4704   3.8729   1.1282   2.3172   0.7617   1.4617
  225  447.74   0.0361  17.0420   3.4796   1.2149   2.0987   0.7493   1.3136
  243  415.23   0.0272  15.3013   2.9990   0.9776   2.2904   0.8632   1.3439
  261  394.28   0.0258  13.8748   3.5178   1.1241   1.9228   0.5987   1.2956

6   11  408.80   0.0151  13.2011   3.4650   1.0554   2.2420   0.9536   1.2537
   25  412.42   0.0169  14.6370   3.1591   1.2177   2.9383   0.8745   2.0067
   47  430.29   0.0152  14.4136   3.7433   1.2049   2.5687   1.0818   1.4565
   61  416.56   0.0160  14.3337   3.4632   1.2621   2.5725   0.9855   1.5229
   83  444.23   0.0166  18.1027   3.0594   1.1547   1.8081   1.0125   0.7405
   97  447.70   0.0242  16.9380   3.3140   1.1949   2.3581   0.8165   1.4884
  119  440.41   0.0201  16.0116   3.1083   1.1119   2.4020   1.0276   1.1765
  133  438.52   0.0139  14.6953   3.9345   1.4610   2.2810   0.9018   1.3201
  155  439.33   0.0181  16.1121   3.6630   1.3679   2.5495   0.9171   1.6009
  169  448.05   0.0251  15.1055   2.9616   1.2251   2.3606   1.1458   1.1677
  191  473.27   0.0158  18.1903   2.7355   0.9528   2.4310   0.7895   1.5747
  205  480.58   0.0165  19.5580   3.0873   1.1171   2.1534   0.9789   1.0601
  227  464.55   0.0215  18.7829   3.1785   1.0725   2.1273   0.8757   1.1753
  241  449.82   0.0169  16.0244   3.4524   1.1484   2.3473   0.7412   1.5841
  263  482.46   0.0206  19.3988   3.3246   1.2489   2.7400   1.0203   1.6795

(continued)
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Table A-5.  Individual Male Sacrifice and Organ Weights (g)    (page 3 of 4)

Seminal
Accesory Vesicles

Sex with
Male Sacrifice Paired Paired Gland Coagulating

Groupa ID Weight Thyroid Liver Testis Epididymis Unit Prostate Glands

7   13  408.86   0.0169  16.6728   2.9816   1.0402   2.6443   0.8447   1.7073
   23  409.28   0.0242  15.9951   3.0491   1.1223   2.0609   1.0557   0.8425
   49  415.97   0.0136  15.9454   3.1117   1.0906   2.1119   0.7610   1.2995
   59  418.01   0.0176  15.8962   3.2465   1.1916   1.8878   1.0795   0.7389
   85  439.24   0.0159  16.4641   3.3450   1.1563   2.5087   0.8978   1.5688
   95  407.71   0.0124  14.1186   3.1467   1.1948   2.2663   1.0148   1.2263
  121  410.29   0.0166  16.5182   3.1562   1.2892   1.7974   0.8799   0.8718
  131  444.78   0.0151  15.0580   3.5558   1.1186   2.0418   0.6124   1.4084
  157  431.70   0.0212  17.6840   2.9147   1.1618   2.1445   1.0099   1.0227
  167  444.68   0.0173  17.9300   3.6797   1.2133   1.9658   0.6866   1.2488
  193  445.64   0.0162  18.4723   3.4596   1.1724   2.6683   1.1867   1.4398
  203  452.45   0.0183  17.2009   3.1164   1.0656   1.9838   0.6942   1.1789
  229  438.82   0.0176  16.7502   3.0104   1.0787   1.7386   0.5649   1.1472
  239  442.16   0.0213  17.5728   3.6511   1.3578   2.7774   1.3828   1.2455
  265  459.99   0.0172  15.7685   3.1771   1.1158   2.1017   0.5578   1.4848

8   15  377.72   0.0154  13.6036   2.8411   0.9739   1.3255   0.5390   0.7654
   21  390.56   0.0152  15.6927   3.2865   1.0876   1.8648   0.7332   1.1035
   51  376.30   0.0185  15.2001   2.8748   1.0065   1.4381   0.6784   0.7345
   57  411.32   0.0159  14.4837   3.1163   1.0037   1.7912   0.5669   1.1920
   87  414.97   0.0200  15.3183   3.3099   1.2109   2.1932   0.7975   1.3563
   93  421.42   0.0150  15.8493   3.4746   1.1175   2.4810   1.2052   1.1555
  123  419.76   0.0135  15.4618   3.1086   1.0429   1.9876   0.7466   1.1857
  129  390.89   0.0144  13.4963   3.7088   1.1060   1.7874   0.7479   1.0346
  159  404.58   0.0134  13.8364   3.4868   1.1485   2.2672   0.8628   1.3788
  165  418.09   0.0185  16.9881   3.5959   1.1239   1.9589   0.7188   1.1973
  195  424.84   0.0184  16.3084   3.5814   1.2513   2.2687   0.8827   1.3153
  201  445.55   0.0127  17.9894   3.2415   1.1259   2.0402   0.7031   1.2989
  231  430.25   0.0106  15.6910   3.3056   1.1062   2.1880   0.8613   1.2857
  237  435.45   0.0129  17.0311   3.0927   1.1243   2.4350   0.8172   1.5672
  267  461.39   0.0122  17.4283   2.9332   0.9813   1.9071   0.8840   0.8805

9   17  370.92   0.0292  13.1408   3.3825   1.1921   1.2820   0.6808   0.5782
   19  379.83   0.0271  13.9446   3.3301   1.0796   1.5685   0.5092   1.0284
   53  390.45   0.0268  13.3982   3.3357   1.0691   2.0327   0.7789   1.2070
   55  385.77   0.0348  13.6902   3.5586   1.1707   1.7429   0.6854   0.9832
   89  374.53   0.0316  14.4882   3.4041   1.0805   1.1964   0.5839   0.6010
   91  441.05   0.0283  18.1378   3.0158   1.1708   2.3377   0.9547   1.3522
  125  422.48   0.0242  15.5207   3.3391   1.2684   2.4969   0.8266   1.6228
  127  404.90   0.0257  15.2978   3.5066   1.2347   1.5672   0.7448   0.7951
  161  419.46   0.0319  15.7344   3.6707   1.1951   1.9308   0.6790   1.2050
  163  436.04   0.0229  17.1722   3.4924   1.2147   2.2050   1.0201   1.1074
  197  421.80   0.0216  16.7554   3.0358   1.1414   1.9821   0.5976   1.3410
  199  445.07   0.0255  19.2300   3.3251   1.1146   1.4748   0.6565   0.7934
  233  410.79   0.0328  13.2910   3.3559   1.2172   2.1179   1.0724   1.0086
  235  443.15   0.0245  16.1331   3.1717   1.0073   2.1659   0.7150   1.3907
  269  465.20   0.0363  18.8900 .b   1.1139   2.1981   0.9240   1.2318

(continued)
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Table A-5.  Individual Male Sacrifice and Organ Weights (g)    (page 4 of 4)

aGroups are as follows: 1 is control; 2 is 25 mg/kg/day of Linuron; 3 is 50 mg/kg/day of Linuron; 4 is 75 mg/kg/day of
Linuron; 5 is 100 mg/kg/day of Linuron; 6 is 12.5 mg/kg/day of Methoxychlor; 7 is 25 mg/kg/day of Methoxychlor;
8 is 37.5 mg/kg/day of Methoxychlor; and 9 is 50 mg/kg/day of Methoxychlor.

bOrgan weight was a statistical outlier and therefore it was excluded.
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Table A-6.  Individual Male Hormone Data    (page 1 of 5)

Follicle Thyroid
Male Serum Stimulating Luteinizing Stimulating Triiodo- Dihydro-

Groupa ID Testosteroneb Estradiolc Hormoneb Hormoneb Hormoneb Thyroxined thyroninee Prolactinb testosteronec

1    1    1.54   59.37   15.91    2.91   11.43    5.14   74.66   44.33   73.99
   35    1.49   40.59   15.77    2.87   10.79    4.43   82.70   48.95   67.65
   37    1.05   48.44   15.39    2.54    9.73    4.35   82.83   22.86   54.11
   71    0.22   43.84   15.65    5.00    9.57    3.17   68.73  102.70   45.39
   73    1.85   41.49   17.58    6.49   11.50    4.42  116.30  130.57   76.56
  107    1.50   40.69   15.68    2.57   10.74    3.65   83.68   71.29   67.41
  109    1.05   37.58   15.23    1.91   12.62    3.47   38.57   36.31   68.50
  143    2.05   40.25   16.07    2.44   24.24    3.49   94.30   62.83  100.52
  145    1.59   36.82   17.39    3.27   24.30    3.19   66.70   77.84   77.33
  179    0.74   39.34   16.60    3.52    8.65    4.59   73.22   42.57   57.80
  181    0.70   41.60   16.02    2.85   10.18    4.81   73.83   91.25   70.53
  215    2.87   38.74   14.69    3.19    8.72    6.08  114.94   46.29  189.79
  217    0.71   32.46   15.89    2.61    8.83    4.36   67.28   72.52   52.35
  251    1.98   34.46   17.71    3.66   15.04    4.06   59.83   37.20   92.66
  253    1.20   36.88   17.30    2.46    8.63    3.54   78.52   14.69   72.64

2    3    0.22   57.20   15.46    4.16   15.09    3.42   65.35   46.39   39.02
   33    6.12   50.51   18.61    7.44   13.32    3.71   51.32   56.49  247.34
   39    3.44   47.47   17.22    9.08   17.01    4.08  119.42   77.93  220.22
   69    0.36   54.07   10.96    2.91    7.44    3.95   86.19   48.46   43.68
   75    0.16   57.57   15.46    2.64   11.50    3.49   92.76   47.03   38.50
  105    4.25   47.24   16.52    3.74   11.07    3.70   73.54   57.06  163.46
  111    1.72   44.05   16.22    3.66    8.27    3.98   77.70   42.52  117.10
  141    2.83   47.37   16.12    4.29    8.68    2.98   93.80   56.18   91.17
  147    2.53   49.25   16.61    3.92   10.06    4.79  118.70   24.64  155.09
  177    0.28   45.91   15.61    3.58   16.37    2.16   70.17   56.76   45.26
  183    3.69   49.82   17.17    3.67   10.36    4.11   86.17   53.43  218.28
  213    1.34   56.18   16.61    4.47    9.07    4.23  118.12   17.34   74.68
  219    1.25   43.71   15.78    2.57    8.81    3.93   76.35   96.87   67.77
  249    0.63   47.53   16.31    2.86   11.66    2.61   64.52    8.14   44.59
  255    0.69   49.84   15.42    1.90    8.28    2.21   64.31   43.98   55.84

(continued)



82

08055.001.021

Table A-6.  Individual Male Hormone Data    (page 2 of 5)

Follicle Thyroid
Male Serum Stimulating Luteinizing Stimulating Triiodo- Dihydro-

Groupa ID Testosteroneb Estradiolc Hormoneb Hormoneb Hormoneb Thyroxined thyroninee Prolactinb testosteronec

3    5    0.96   67.47   18.00    7.67   10.46    2.50   49.05   46.12   58.03
   31    1.98   62.88   19.69    8.10    8.41    2.85   69.74   24.78  122.00
   41    2.49   63.24   16.15    4.19   17.93    2.84   67.72   23.59  120.72
   67    0.18   47.18   18.20    1.87    9.09    3.07   70.79   62.56   62.90
   77    0.87   52.94   17.38    2.81    8.50    2.62   71.22    7.91   52.51
  103    5.40   60.95   16.89    3.46    9.14    3.47   80.13   48.06  273.92
  113    0.58   63.30   17.74    3.81    7.81    2.08   62.60   41.46   57.04
  139    1.54   61.50   17.38    3.42   11.03    3.11  104.43   41.54   79.55
  149    1.39   56.73   16.34    5.44    9.76    3.62   91.67   38.02  111.31
  175    3.23   61.15   16.11    3.74    8.10    2.55   49.11   38.85  126.00
  185    0.32   86.19   16.92    2.48    9.50    1.73   86.51   76.69   55.27
  211    1.42   47.26   17.52    2.70   19.67    2.38   57.15   33.84  115.50
  221    1.48   54.92   17.44    4.64    9.26    2.08   56.56   59.05   94.64
  247    0.59   61.96   14.97    2.84   10.72    2.54   83.60   56.33   49.91
  257    1.27   70.15   16.83    2.28    9.42    1.56   63.30   39.67   75.80

4    7    0.18   74.46   16.66    5.14   10.33    2.25   64.66   40.15   45.02
   29    0.72   73.63   15.18    3.05   10.24    2.81   66.53   90.18   63.97
   43    0.88   74.72   17.04    7.26    9.62    3.81   94.42   56.05   68.93
   65    0.10   73.71   17.23    3.96    9.34    2.33   49.14   72.13   34.98
   79    1.48   53.63   14.16    7.74    9.08    2.34   73.58   58.54   85.36
  101    1.11   59.81   14.22    5.21    7.71    2.38   82.17   42.06   67.37
  115    0.22   75.64   15.47    2.34    6.34    2.35   70.72   41.77   43.22
  137    1.16   76.54   15.97    1.60   12.20    2.43   95.19   19.24   69.67
  151    0.17   52.68   14.76    3.43    7.16    2.71   89.64   48.71   58.13
  173    0.27   49.27   14.88    2.87    7.55    1.89   63.57   46.39   51.15
  187    0.17   56.42   16.32    3.51   11.62    2.31   73.07   49.17   38.47
  209    1.76   55.57   17.26    3.36    9.33    2.60   88.57   30.74   84.99
  223    0.96   70.85   19.09    5.49   11.16    2.55   90.32   61.87   57.50
  245    1.40   60.18   19.69    2.41    9.98    2.22   52.44   20.35   79.15
  259    2.41   48.97   18.80    3.05    7.36    2.79   76.49   30.17  119.47

(continued)
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Table A-6.  Individual Male Hormone Data    (page 3 of 5)

Follicle Thyroid
Male Serum Stimulating Luteinizing Stimulating Triiodo- Dihydro-

Groupa ID Testosteroneb Estradiolc Hormoneb Hormoneb Hormoneb Thyroxined thyroninee Prolactinb testosteronec

5    9    0.58   74.65   17.21    2.97   13.46    2.44   87.58   31.21   53.23
   27    2.40   65.98   15.28    2.44    9.17    1.69   62.38    8.02  112.68
   45    6.98   62.76   18.97    5.80    9.35    3.17   74.82   39.08  275.79
   63    1.47   69.21   17.26    3.28   11.29    2.01   77.85   65.94  137.73
   81    0.91   86.98   16.08    2.59   10.64    2.02  105.60   49.50   90.07
   99    1.40   83.42   14.63    4.63    9.10    1.68   98.61   37.33   54.43
  117    0.50   59.01   13.58    1.56   10.27    1.60   57.73   29.93   49.32
  135    1.23   64.81   13.78    4.02    7.02    1.72   99.05   35.01   81.90
  153    2.42   58.38   16.41    2.66   10.22    2.43   85.66    9.47  172.77
  171    1.33   78.37   16.11    2.64    8.65    1.56   60.84   35.31   84.09
  189    0.79   54.97   15.53    2.75    8.57    2.36  108.11   23.86   61.89
  207    2.62   49.23   17.00    5.35   13.36    2.64   72.13   28.96  196.27
  225    2.88   63.85   16.96    2.74   19.25    1.86   66.31   44.07  103.28
  243    0.69   48.78   15.76    2.19    9.14    1.37   71.24    5.93   64.88
  261    0.31   63.24   17.12    2.22    9.62    1.56   62.24   49.27   43.35

6   11    8.04   55.47   17.37    4.42    8.70    5.48   66.15   22.83  286.77
   25    3.66   50.02   16.65    3.47    7.50    4.31   62.98   54.07  140.38
   47    1.76   58.30   15.29    5.15   12.30    3.65   83.10   48.36   93.81
   61    0.15   45.93   16.97    3.78   10.24    4.74   84.50   94.02   40.73
   83    3.41   44.78   16.42    2.47   11.60    5.05  115.43   91.91  172.09
   97    0.80   38.21   15.22    2.40    9.95    4.58   97.35   99.50   65.50
  119    1.63   46.01   17.30    3.70    8.38    4.69   72.64   44.16  126.32
  133    0.82   37.54   14.86    3.37    7.61    3.61   91.91   40.49   63.29
  155    3.06   36.83   20.63    3.65    9.64    4.93   97.77   25.06  140.92
  169    1.23   41.32   15.84    2.58    8.04    4.18   61.47  123.21   60.74
  191    0.44   35.07   17.15    4.40   13.58    3.63   49.47   42.43   48.96
  205    0.51   29.49   14.96    3.58   13.60    5.28   86.09   53.92   52.45
  227    0.43   33.50   14.81    2.73   11.63    3.81   53.77   41.16   46.55
  241    1.65   40.59   16.14    2.42    7.83    3.75   63.82   10.11   72.87
  263    0.29   40.10   17.21    2.20   21.52    5.17   89.73    9.92   50.49

(continued)
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Table A-6.  Individual Male Hormone Data    (page 4 of 5)

Follicle Thyroid
Male Serum Stimulating Luteinizing Stimulating Triiodo- Dihydro-

Groupa ID Testosteroneb Estradiolc Hormoneb Hormoneb Hormoneb Thyroxined thyroninee Prolactinb testosteronec

7   13    1.37   40.49   17.14    4.69   15.12    5.15   94.73  154.90   54.47
   23    3.44   45.69   15.50    3.16   14.45    4.78   99.18   82.67  196.21
   49    1.63   43.68   17.21    3.17   17.02    5.26   94.18  110.75   90.89
   59    0.19   57.92   15.91    3.41   14.71    6.05   96.42  174.36   39.12
   85    6.14   54.84   18.04    3.77   11.56    5.91   96.57  191.61  284.71
   95    2.52   49.69   15.71    2.69   17.10    3.15   91.04   94.04  144.49
  121    0.36   45.57   16.03    3.11   18.62    5.45   87.71  277.20   36.21
  131    0.79   55.70   16.11    2.97    7.40    3.60   54.16   47.14   50.75
  157    1.23   41.88   16.48    3.90    8.58    5.11   96.06  128.37  109.61
  167    1.12   42.38   15.09    2.73   11.85    5.22   76.40  113.83   67.58
  193    1.68   42.11   15.65    2.76   11.94    5.43   74.26   51.50   85.40
  203    1.35   43.71   17.72    3.86   13.52    5.79   87.21  111.38   88.33
  229    0.57   38.61   17.82    2.73   10.80    5.62   76.14  120.95   52.41
  239    2.46   33.84   14.20    2.17    9.44    4.14   72.76   25.26  105.28
  265    1.40   37.91   15.20    2.33    9.78    4.71   65.38   96.74   98.50

8   15    0.53   67.17   15.19    1.78    9.44    3.88   68.84   39.36   56.72
   21    1.15   61.99   16.48    4.67   14.56    5.06   87.00  110.72   48.07
   51    0.08   38.45   15.22    4.06   10.55    4.71   83.73   90.47   39.81
   57    0.33   47.93   14.14    3.12   11.59    5.21   62.14  153.12   50.49
   87    1.17   45.75   15.39    5.88   15.93    4.14   96.20  111.56   77.23
   93    0.84   41.40   18.02    5.35   17.54    4.89  119.13   45.55   39.73
  123    0.80   43.16   14.82    3.52   14.36    4.74   85.11   46.36   63.14
  129    0.07   46.96   16.28    3.56    9.37    3.44   48.83   72.30   33.75
  159    2.11   54.34   18.32    4.74    6.86    5.86  102.53   64.01  148.81
  165    3.50   46.96   15.42    2.94   14.50    4.94   58.09  315.97  180.65
  195    1.36   47.08   16.48    4.82    9.32    3.86   69.64   85.17   92.75
  201    0.54   36.01   18.47    2.47    9.71    4.84   76.00   37.28   65.43
  231    0.16   48.27   15.35    3.22   10.98    4.10   78.52  167.40   31.09
  237    1.69   37.23   17.54    3.38    9.00    3.83   82.02   34.43   72.65
  267    1.79   34.16   14.99    3.16    9.33    4.22   75.77   53.15   68.23

(continued)
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Table A-6.  Individual Male Hormone Data    (page 5 of 5)

Follicle Thyroid
Male Serum Stimulating Luteinizing Stimulating Triiodo- Dihydro-

Groupa ID Testosteroneb Estradiolc Hormoneb Hormoneb Hormoneb Thyroxined thyroninee Prolactinb testosteronec

9   17    0.23   66.17   14.20    3.40   11.47    4.83   75.93  236.98   53.55
   19    2.37   49.91   16.10    4.63   10.63    4.97   69.09   60.35  103.33
   53    0.34   54.20   15.06    2.28   29.58    5.74   76.05  166.56   40.53
   55    2.40   64.84   17.34    6.06   11.95    5.91   76.01  214.52  117.25
   89    0.28   37.34   17.64    5.25   11.38    4.43   64.35  215.54   43.00
   91    1.31   57.04   15.87    2.04   21.13    5.12  107.89   49.66  100.53
  125    1.18   33.74   19.05    3.00   12.07    5.21   81.89  115.76   71.30
  127    0.28   57.87   16.49    4.29   12.95    3.75   79.70  229.45   35.91
  161    1.62   41.75   16.02    2.67    9.29    6.09   85.81  117.53   99.29
  163    0.32   41.90   15.86    3.23    9.81    4.36   56.46  222.16   46.81
  197    0.35   43.88   13.83    2.43   14.12    4.19   80.48  174.41   55.97
  199    2.68   34.91   14.70    3.68    8.71    4.17   74.52  119.37  136.95
  233    0.54   42.56   17.10    5.88    8.79    3.30   54.92  145.63   39.62
  235    0.13   45.24   16.44    2.62    7.89    4.51   68.42  165.55   34.78
  269    1.31   40.24   16.42    3.04   10.03    5.40   84.81   83.55   67.87

aGroups are as follows: 1 is control; 2 is 25 mg/kg/day of Linuron; 3 is 50 mg/kg/day of Linuron; 4 is 75 mg/kg/day of Linuron; 5 is 100 mg/kg/day of Linuron; 6 is
12.5 mg/kg/day of Methoxychlor; 7 is 25 mg/kg/day of Methoxychlor; 8 is 37.5 mg/kg/day of Methoxychlor; and 9 is 50 mg/kg/day of Methoxychlor.
bUnit of measure is ng/ml.
cUnit of measure is pg/ml.
dUnit of measure is ug/dL.
eUnit of measure is ng/dL.
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Table A-7.  Individual Male Gross Necropsy Findings    (page 1 of 1)

Groupa Male ID Finding

3    31  Testis: reduced in size, bilateral      
   Epididymis: reduced in size, bilateral  

4   151  Seminal Vesicles: reduced in size       
   Prostate: reduced in size               

5     9  Testis: reduced in size, bilateral      
    63  Testis: reduced in size, bilateral      
   Epididymis: reduced in size, bilateral  

9    89  Seminal Vesicles: reduced in size       
   Prostate: reduced in size               
   199  Seminal Vesicles: reduced in size       
   Prostate: reduced in size               

aGroups are as follows: 1 is control; 2 is 25 mg/kg/day of Linuron; 3 is 50 mg/kg/day of Linuron; 4 is 75 mg/kg/day of
Linuron; 5 is 100 mg/kg/day of Linuron; 6 is 12.5 mg/kg/day of Methoxychlor; 7 is 25 mg/kg/day of Methoxychlor;
8 is 37.5 mg/kg/day of Methoxychlor; and 9 is 50 mg/kg/day of Methoxychlor.
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Chemistry Report for WA 2-28 
Linuron in a Methylcellulose and Water Suspension 

 

 

Parameter Chemical 
Compound Name Linuron Linuron 
CAS # 330-55-2 330-55-2 
Central File No. CF-1824 CF-2006 
Initial Receipt Date 8/29/02 4/17/03 
Expiration Date 11/05 4/07 
Manufacturer Chem Service Chem Service 
Lot Number 273-81B 301-91A 
Battelle Study # WA 2-28-03-01 WA 2-28-03-01 
Method SW 846, 8316 Modified SW 846, 8316 Modified 

 

Executive Summary 

 

The chemical purity of linuron determined by the manufacturer was 99% for both lots 
(CAS 3350-55-2; lot numbers 273-81B expiration date 11/05 and 301-91A expiration date 4/07).  
The purity results of linuron from Battelle-Sequim by HPLC was determined to be 99.6% for 
CF-1824 (Lot No. 273-81B) and 99.9% for CF-2006 (Lot No. 301-91A). Stability testing was 
conducted on CF-1824 and in-life test solutions were made with CF-2006.  Based on the final 
regression model and the lower 95% confidence limit of the slope, the concentration of linuron 
was expected to stay greater than or equal to 90% of the target concentration for up to an 
estimated 6.5 weeks.  Thus, stability testing of the linuron stock solution in methylcellulose was 
considered stable at 5 mg/mL for the required holding period of 21 days. 

Methylcellulose (CAS 9004-67-5, lot number 062K0144) was purchased from Sigma 
Aldrich 1/03 to be used as a carrier for the stability and biological testing.  It was assigned a 
central file number of CF-1969 and an expiration date of 1/07.  The carrier had no visual defects 
and was stored at room temperature. 

In-life linuron concentrations had a mean of 7.19 and 15.4 mg/mL for the 10 and 15 
mg/mL targets, respectively.  Recoveries relative to the dosing target ranged from 31% to 130% 
for the 10 mg/mL target concentration and 40% to 174% for the 15 mg/mL target concentration 
during the course of the assay. 

EDSP Work Assignment WA 2-28-03-01  i 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analyses associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-28 and Battelle-Sequim Study Number WA 2-28-03-
01, Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of linuron (Figure 1).  Electronic files submitted to the EDSP 
Data Coordination Center in support of this work assignment were CRF_WA-2-28_linuron-
mc.doc, PSTP_WA-2-28_linuron-methylcellulose.doc, DSUM_WA-2-28_Linuron-mc.xls, and 
DAF_WA-2-10_Linuron-mc.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, linuron, (CAS No. 330-55-2) was purchased for purity 
and stability analysis for use in a bioassay on rats (Figure 1).   Linuron was purchased from Chem 
Service and lot number 273-81B was received on 8/29/02 with an expiration date of 11/05 (Table 
1).  The chemical was left in the original container, logged in to the Chemical Management 
System (CMS) and given a CMS barcode and unique log in number (CF-1824) as per the QA 
Project Plan (QAPP) for the EDSP Chemical Repository.  Additional linuron was purchased from 
Chem Service and lot number 301-91A was received on 4/17/03 with an expiration date of 4/07.  
The chemical was left in the original container and logged in as CF-2006.  CF-1824 was used for 
stability testing and CF-2006 was used for biological testing. The chemical was stored in a dry 
location at room temperature, away from direct sunlight. 

Methylcellulose (CAS 9004-67-5, lot number 062K0144) was purchased on 1/31/03 from 
Sigma, Inc., to be used as a carrier for both the stability and biological testing.  The carrier had no 
visual defects and was stored at room temperature.  
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EDSP Chemical Request Form 

 
For EPA WA: 2-28-03-01 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: WA 2-28 

Test Chemical: Linuron (MSL CF-1824) 

Carrier(s): Methylcellulose 

Concentrations/Dilution Series: 10 and 15 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Testing/holding duration: 3 weeks 

 
Chemical Information 

Chemical Name: 
 

Linuron 

CAS: 
 

330-55-2 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
99% pure 

Any known stability information: may refer to 
attached documentation 

None available 
      

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Linuron 
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Table 1. Chemical Procurement Information 

Parameter Chemical 
Compound Name Linuron Linuron 
CAS # 330-55-2 330-55-2 
Central File No. CF-1824 CF-2006 
Initial Receipt Date 8/29/02 4/17/03 
Expiration Date 11/05 4/07 
Manufacturer Chem Service Chem Service 
Lot Number 273-81B 301-91A 
Manufacturer’s Purity 99% 99% 
Storage Conditions Dry place/room temp. Dry place/room temp. 
Battelle Study # WA 2-28-03-01 WA 2-28-03-01 
Method SW 846, 8316 Modified SW 846, 8316 Modified 

 

   

2.2 Chemical Purity 

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak and compared to the manufacturer’s certificate of 
analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

The purity analysis was conducted on two lots of linuron; CF-1824, CAS 330-55-2, 
Chem Service lot number 273-81B, expiration date 11/05 and CF-2006, CAS 330-55-2, Chem 
Service lot number 301-91A, expiration date 4/07.  Stability testing was conducted with CF-1824 
and in-life test solutions were made with CF-2006. 

Purity verification was conducted using a high performance liquid chromatograph 
(HPLC) with ultraviolet (UV) absorbance at 250 nm by taking a solution of about 5000 ng/mL in 
60% acetonitrile: 40% de-ionized water solution.  This matrix was then run on the HPLC and the 
purity determined by comparing the peak heights of the peaks in the chromatogram.  The purity 
was determined by first identifying the peaks in the chromatogram of the linuron that were the 
same as the peaks in the analysis of the blank sample.  The areas associated with these common 
peaks were then eliminated by inhibiting integration and the remaining peaks were reported as a 
percentage of the total peak area.  The percentage associated with the largest peak represented the 
purity of linuron.  The HPLC was set up with an autosampler.  The autosampler was set to inject 
150 µL of the matrix.    One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-28 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  A single 
stock solution was prepared to arrive at the chemical concentrations requested for stability 
analysis (Table 2).  All samples were analyzed in triplicate so that a mean concentration and 
relative standard deviation (RSD) could be determined.  General methods are documented in 
EDSP.D-012-01. 

 Linuron stock matrices were prepared for testing as described in Table 2.  Briefly, the 
0.25% methylcellulose solution suspension was prepared by adding 2.5 g of methylcellulose (CF 
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1969, CAS 9004-67-5, Sigma Aldrich lot # 062K0144, assigned expiration date 1/07) to 700 mL 
boiling reagent water while stirring.  The heat was turned off and the solution stirred overnight 
then diluted to 1000 mL.  The clear solution was stored at 4°C until use.  On 3/19/03 the linuron 
plus methylcellulose suspension (5.0 mg/mL) was prepared by weighing out 2.0 g linuron 
(CF 1824-1, CAS 330-55-2, Chem Services lot number 273-81B, expiration date 11/1/05, that 
was previously sieved through 80 mesh) into an amber glass wide-mouth jar with 398 g of the 
methylcellulose solution. The mixture with a total volume of 400 mL was made in a 500 mL 
amber glass container, which was stirred overnight using a stir bar and a magnetic stirrer.  The 
container was labeled and stored at 4ºC ± 2ºC for the duration of the test. 

Two high concentration solutions were made to assess homogeneity.  The first solution 
was made (4/25/03) with linuron that had not been sieved through a 500 µm screen before use, 
and there were problems analyzing the samples. A second 20 mg/mL solution was made on 
5/6/03 using 8 g linuron (CF 1824-1, CAS 330-55-2, Chem Service lot #273-81B, expiration date 
11/05) and 392 g of 0.25% methylcellulose solution from a preparation made on 5/5/03. 

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the chemical concentration was determined by chromatographic analysis.  
Triplicate aliquots were tested.  The frequency of determinations and the duration of testing were 
determined by the requesting principal investigator and the chemists based on a priori knowledge 
about chemical stability.  General methods are documented in EDSP.D-012-01. 

Linuron stock solution was sampled for stability by removing a 1 mL sample from the 
top, middle, and bottom of the slurry using a 5 mL plastic needle and syringe.  The 1 mL sample 
was placed into a tared 25 mL amber glass bottle, and the weight determined gravimetrically.  
The sample weight was determined by subtracting the tare weight of the bottle from the bottle 
plus sample weight.  Then 25 mL acetonitrile (ACN, JT Baker lot # X44836) was added to the 
bottle, and the bottle was agitated for 1 minute.  Next, 0.01 mL of the bottle solution was pipetted 
into an autosampler vial with 0.99 mL 60% ACN in water.  The solution was analyzed by HPLC 
using an ultraviolet/visible (UV/VIS) wavelength detector at the 250 nm wavelength.  Separation 
was attained using a Phenomenex Hydro C-18 column.  Calibration was performed on 3/27/03 
using dilutions prepared from the standard PP-1192 at 50, 200, 500, 2000, and 5000 ng/mL.  
HPLC runs are stored on the computer with the property number WV04738.  The test was 
conducted for 19 days. A methylcellulose blank was prepared and analyzed in the same way.  
Continuing calibration verification (CCV) samples were analyzed to demonstrate ongoing 
calibration accuracy. 
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Table 2. Stock Matrix Composition for Stability Testing

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

WA 2-28-03-01 
3 Weeks Linuron 5 mg/mL 1824-2a-3 

2.0 g linuron in 398 mL 
methylcellulose water 

diluted to a final volume 
of 400 mL with 
deionized water 

 

 

2.5 Statistical Analysis of Stability 

Log linear degradation curves were fit to the data to describe the chemical concentration 
over time and their dependence on storage conditions and solvent matrix.  Lack of fit and residual 
plots were evaluated to determine the form of the regression.  Power calculations based on the 
observed variability were used to determine the sensitivity of the test to detect degraded 
concentrations.  General methods are documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4. 
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3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim conducted a HPLC purity scan on the linuron.  The purity analysis was 
conducted on two lots of linuron; CF 1824, CAS 330-55-2, Chem Services lot  number 273-81B, 
expiration date 11/05 and CF-2006, CAS 330-55-2, Chem Services lot number 301-91A, 
expiration date 4/07.  Stability testing was conducted with CF-1824 and in-life test solutions were 
made with CF-2006.  Both chromatograms, after solvent blank correction, showed one large peak 
that had the appropriate retention time for linuron and several very small peaks. The area of the 
linuron peak was 99.6% for CF-1824 and 99.9% for CF-2006 of the total area of all peaks in the 
chromatograms. Chemical purity of linuron determined by the manufacturer was 99% for both 
lots (Appendix A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 3/21/03.  Chemical concentration was 
determined 11 times over a period of 19 days.  The analytical and quality control (QC) results are 
presented in Appendix C.  A preparation blank was analyzed with every sample batch for QC 
purposes.  There were no detectable concentrations of linuron in the blanks except for one which 
was observed at less than five times the detection limit (DL).  CCV results ranged from 99% to 
104%.  All QC data were within acceptance criteria.  The DL was determined to be 
123,950 ng/mL or 124 µg/mL. 

Samples taken from the top and bottom of an ashed, amber bottle to evaluate the 
homogeneity of a 20 mg/mL concentration after stirring overnight had recoveries ranging from 
92% to 102%.  The relative standardized difference (RSD) for the samples taken from the top and 
bottom of the container was 5.5% and 5.3% respectively. 

3.3 Statistical Results of Stability Trial 

A plot of linuron with a target concentration of 5,000,000 ng/mL (or 5 mg/mL) against 
time suggests very little chemical loss (Figure 2).  Only two data points were less than 90% of the 
target concentration.  Based on the final regression model and the lower 95% confidence limit of 
the slope, the concentration of linuron was expected to stay greater than or equal to 90% of the 
target concentration for up to an estimated 6.5 weeks (Table 3).  Thus, this stock solution was 
considered stable for the required 3-week holding period.  The complete statistical analysis is 
presented in Appendix D. 

3.4 Chemistry Results for the Analysis of In-Life Samples 

In-life linuron concentrations had a mean of 7.19 and 15.4 mg/mL for the 10 and 15 
mg/mL targets, respectively.  Recoveries relative to the dosing target ranged from 31% to 130% 
for the 10 mg/mL target concentration and 40% to 174% for the 15 mg/mL target concentration 
during the course of the assay.  The complete analysis is presented in Appendix E.
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Figure 2. Observed concentration of linuron with a target concentration of 5,000,000 ng/mL 
against time  
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Table 3. Summary of Statistical Results for Linuron 

1824-2a-3 
WA 2-28-03-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. Linuron 
Target Concentration (ng/mL) 5,000,000 
Number of determinations 1 
Number of days tested 19 
Number of replicates per day 3 
Number of outliers removed 0 
Number of observations removed 3 

Overall Mean Concentration 5129649 
95% Upper CL 5217348 
error degrees of freedom 32 
1-sample t-test of Ho: µ >= Target NS a

estimated intercept of ln(concentration) against time 15.4395 
estimated slope of ln(concentration) against time 0.0015 
standard error of slope 0.0020 
error degrees of freedom 28 
Significance test of lack-of-fit for final model NS 
Significance test of Ho: β = 0 vs. H1: β ≠ 0 NS 
Lower 95% CL of β -0.003 
Upper 95% CL of β 0.006 
Maximum Percent Loss (using LCL) 2.1% 
Mean Percent Loss (using bhat) -1.2% 
LN(90% of Target) 15.3196 
Number of days until at 90% of Target (using LCL) 46 
Conclusion using Target Concentration: Stable for 21 days 
a Not Significant at α = 0.05  

 

4.0 CONCLUSIONS 

The chemical purity determined by Battelle-Sequim for two lots of linuron both 
purchased from Chem Service was 99.6% for CF-1824 used in stability testing and 99.9% for CF-
2006 used for in-life test solution preparation.  The chemical purity of both lots as determined by 
the manufacturer was 99%.  The homogeneity of a 20 mg/mL sample after stirring overnight was 
acceptable with percent recoveries ranging from 92% to 102%.  Stability testing of linuron in 
methylcellulose concluded that the chemical was stable at 5 mg/mL for a holding period of 3 
weeks. 

In-life linuron concentrations had a mean of 7.19 and 15.4 mg/mL for the 10 and 15 
mg/mL targets, respectively.  Recoveries relative to the dosing target ranged from 31% to 130% 
for the 10 mg/mL target concentration and 40% to 174% for the 15 mg/mL target concentration 
during the course of the assay. 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
 



 
EDSP Purity Analysis and Stability Testing Plan for Linuron 

 
Chemical Name: Linuron (MSL CF Login 1824)   
 
CAS Number: 330-55-2 
 
Lot Number: 273-81B 
  stored at RT in MSL5, Rm 219 
 
Expiration date: 11/05 
 
Manufacturer’s Purity Information:  99%   
 
Manufacturer’s Stability Information: stable 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by GC-FID scan 
 
MDL has not been determined.  
 
Bioassay Information: 
 
 Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862  
 
Proposed Bioassay: WA 2-28 
 
 Test Chemical: Linuron 
 
 CAS: 330-55-2 
 
 Carrier(s): 0.25% methylcellulose (Sigma M0512) in DI water  
 
 Concentration: 5.0  mg/mL 
 
 In vitro or in vivo tests?  In vivo 
 
 Organism to be tested: rat 
 
 Method of test solution administration: oral gavage  
 
 Planned/Proposed test duration: 2 weeks 

 

Design of Stability Test: 5.0 mg/mL in glass at 4 deg. C in the dark for 14 days, sample every two days in 
triplicate and analyzed by GC. 
 
Number of replicates:  3 
 
Duration:  14 days, sampling every two days 
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EDSP Purity Analysis and Stability Testing Plan for Linuron continued 
 
 
Other factors: 
 Temperature regime(s): 4 deg. C 

Test container type: glass 
Light or dark: dark except when container is removed for sampling or handling 
Other: none 

 
Statistical testing: regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify instrument data files); 
• data summary reports; 

 Chemical repository confirmatory test results of chemical identity and purity; 
 Chemical repository test results of lot-to-lot variation in chemical purity; 
 Chemical repository periodic assessment results of changes in purity of stock 

solutions and dilutions and generation of degradation products 
• QC data reports; 
• data qualifying flags; and  
• dilution factor(s). 
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APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING



Table C1. Linuron concentration in a Methylcellulose and Water Suspension (ng/mL) 

Target Conc. Sample ID 
Date 

Sampled 
Date 

Analyzed Linuron 
Average 
(ng/mL) Recovery 

5000000 ng/mL 1824-2a-3-1 R-1 3/21/2003 3/27/2003 4503674   
5000000 ng/mL 1824-2a-3-1 R-2 3/21/2003 3/27/2003 4746162 4656947 93.1% 
5000000 ng/mL 1824-2a-3-1 R-3 3/21/2003 3/27/2003 4721007   
Blank 1824-2a-3 Control 1  3/27/2003 123950 U   
5000000 ng/mL 1824-2a-3-2 R1 3/25/2003 3/27/2003 5296135   
5000000 ng/mL 1824-2a-3-2 R2 3/25/2003 3/27/2003 5156264 5211260 104% 
5000000 ng/mL 1824-2a-3-2 R3 3/25/2003 3/27/2003 5181382   
Blank 1824-2a-3 Control 2  3/27/2003 123950 U   
5000000 ng/mL 1824-2a-3-3 R1 redo 3/26/2003 4/10/2003 4494469   
5000000 ng/mL 1824-2a-3-3 R2 3/26/2003 4/10/2003 5045530 4980102 99.6% 
5000000 ng/mL 1824-2a-3-3 R3 3/26/2003 4/10/2003 5400307   
Blank 1824-2a-3 Control 3  4/10/2003 123950 U   
5000000 ng/mL 1824-2a-3-4 R1 3/31/2003 4/10/2003 5382523   
5000000 ng/mL 1824-2a-3-4 R2 3/31/2003 4/10/2003 5168065 5267032 105% 
5000000 ng/mL 1824-2a-3-4 R3 3/31/2003 4/10/2003 5250509   
Blank 1824-2a-3 Control 4  4/10/2003 123950 U   
5000000 ng/mL 1824-2a-3-5 R1 4/1/2003 4/10/2003 5370104   
5000000 ng/mL 1824-2a-3-5 R2 4/1/2003 4/10/2003 4484112 4965296 99.3% 
5000000 ng/mL 1824-2a-3-5 R3 4/1/2003 4/10/2003 5041672   
Blank 1824-2a-3 Control 5  4/10/2003 123950 U   
5000000 ng/mL 1824-2a-3-6 R1 4/2/2003 4/10/2003 5199018   
5000000 ng/mL 1824-2a-3-6 R2 4/2/2003 4/10/2003 5340336 5130404 103% 
5000000 ng/mL 1824-2a-3-6 R3 4/2/2003 4/10/2003 4851857   
Blank 1824-2a-3 Control 6  4/10/2003 123950 U   
5000000 ng/mL 1824-2a-3-7 R1 4/3/2003 4/9/2003 4979836   
5000000 ng/mL 1824-2a-3-7 R2 4/3/2003 4/9/2003 5425226 5246516 105% 
5000000 ng/mL 1824-2a-3-7 R3 4/3/2003 4/9/2003 5334488   
Blank 1824-2a-3 Control 7  4/9/2003 123950 U   
Blank 1824-2a-3 Control11  4/9/2003 241470.5   
5000000 ng/mL 1824-2a-3-8 R1 4/4/2003 4/9/2003 5340939   
5000000 ng/mL 1824-2a-3-8 R2 4/4/2003 4/9/2003 5414697 5390978 108% 
5000000 ng/mL 1824-2a-3-8 R3 4/4/2003 4/9/2003 5417299   
Blank 1824-2a-3 Control 8  4/9/2003 123950 U   
5000000 ng/mL 1824-2a-3-9 R1 4/7/2003 4/9/2003 5000620   
5000000 ng/mL 1824-2a-3-9 R2 4/7/2003 4/9/2003 5249164 5329707 107% 
5000000 ng/mL 1824-2a-3-9 R3 4/7/2003 4/9/2003 5739336   
Blank 1824-2a-3 Control 9  4/9/2003 123950 U   
5000000 ng/mL 1824-2a-3-10 R1 4/8/2003 4/9/2003 4875579   
5000000 ng/mL 1824-2a-3-10 R2 4/8/2003 4/9/2003 5176421 5059374 101% 
5000000 ng/mL 1824-2a-3-10 R3 4/8/2003 4/9/2003 5126123   
Blank 1824-2a-3 Control10  4/9/2003 123950 U   
5000000 ng/mL 1824-2a-3-11 R1 4/9/2003 4/10/2003 4957557   
5000000 ng/mL 1824-2a-3-11 R2 4/9/2003 4/10/2003 5325908 5188525 104% 
5000000 ng/mL 1824-2a-3-11 R3 4/9/2003 4/10/2003 5282109   

Blank 
1824-2a-3 Control 
11 redo  

4/10/2003 
4/10/2003 

123950 U 
123950 U        

Calculations of the average concentration and percentage recovery were made before rounding. 
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Table C.2. CCV Data for Linuron Concentration in a Methylcellulose and Water 
Suspension 

Analysis 
Date Sample Name Linuron (ng/mL) Recovery PD 

3/27/03 PP1192C500 ng/mLCCV 496.71 99.3% 0.66% 
3/27/03 PP1192C500 ng/mLCCV 503.47 101% 0.69% 
4/9/03 PP1192C500 ng/mLCCV 520.65 104% 4.13% 
4/9/03 PP-1192 C500 ng/mLCCV 514.71 103% 2.94% 
4/9/03 PP-1192C500 ng/mLCCV 513.77 103% 2.75% 

4/10/03 PP-1192C500 ng/mLCCV 513.26 103% 2.65% 
4/10/03 PP-1192C500 ng/mLCCV 508.89 102% 1.78% 
4/10/03 PP-1192C500 ng/mLCCV 509.51 102% 1.90% 
4/10/03 PP-1192C500 ng/mLCCV 509.56 102% 1.91% 
5/6/03 PP-1192C500 ng/mLCCV 492.78 98.6% 1.44% 
Calculations were made before rounding. 

 
 

 

Table C.3. Homogeneity Data for Linuron in a Methylcellulose and Water Suspension 

Expected Conc. 
(ng/mL) Sample ID 

Date 
Analyzed Linuron Average RSD Recovery 

20000000  Top 1  5/6/03 20132028   101% 
20000000  Top 2  5/6/03 20257586 19569846 5.54% 101% 
20000000  Top 3  5/6/03 18319924   91.6% 
20000000  Bottom 1  5/6/03 20444536   102% 
20000000  Bottom 2  5/6/03 18628172 19268664 5.29% 93.1% 
20000000  Bottom 3  5/6/03 18733284   93.7% 

Calculations were made before rounding. 
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APPENDIX D 
 

STATISTICAL REPORT 



WA-2-28-03-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   8/6/03 12:23:28 PM   ———————————————————— 
Analysis of linuron-5000000 in methylcellulose 
 

• Test to determine if the data are from a population with mean of 5000000. 
 
Macro performs a one-sample t-test for mu less than TARGET & 
What is the target value for X    3 
DATA> 5000000 
 
One-Sample T: Linuron 
 
Test of mu = 5000000 vs mu < 5000000 
 
Variable          N      Mean     StDev   SE Mean 
Linuron          33   5129649    297418     51774 
 
Variable      95.0% Upper Bound        T      P 
Linuron                 5217348     2.50  0.991 NS 
 
t Boxplot of Linuron 

550000050000004500000

Linuron

Boxplot of Linuron
(with Ho and 95% t-confidence bound for the mean)

]
X
_

Ho

 
Outliers are < Median-3*IQD OR > Median+3*IQD 
 
Boundary for outliers are values <     4065558  and >     6297206 
 
No outliers 
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• Transform data to natural logarithm and conduct regression analysis. 
 
     Week     Rep Ln(Concentration) 
 
        0       1     15.3204 
        0       2     15.3728 
        0       3     15.3675 
        4       1     15.4825 
        4       2     15.4557 
        4       3     15.4606 
        5       1     15.3184 
        5       2     15.4340 
        5       3     15.5020 
       10       1     15.4987 
       10       2     15.4580 
       10       3     15.4738 
       11       1     15.4964 
       11       2     15.3161 
       11       3     15.4332 
       12       1     15.4640 
       12       2     15.4908 
       12       3     15.3949 
       13       1     15.4209 
       13       2     15.5066 
       13       3     15.4897 
       14       1     15.4909 
       14       2     15.5046 
       14       3     15.5051 
       17       1     15.4251 
       17       2     15.4736 
       17       3     15.5629 
       18       1     15.3997 
       18       2     15.4596 
       18       3     15.4499 
       19       1     15.4164 
       19       2     15.4881 
       19       3     15.4798 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: Linuron versus Day 
The regression equation is 
Linuron = 15.4 + 0.00413 Day 
 
Predictor        Coef     SE Coef          T        P 
Constant      15.4026      0.0208     741.00    0.000 
Day          0.004134    0.001650       2.51    0.018 
S = 0.05496     R-Sq = 16.8%     R-Sq(adj) = 14.2% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1    0.018954    0.018954      6.28    0.018 
Residual Error    31    0.093628    0.003020 
  Lack of Fit      9    0.032681    0.003631      1.31    0.287 NS 
  Pure Error      22    0.060947    0.002770 
Total             32    0.112582 
 
Unusual Observations 
Obs        Day    Linuron         Fit      SE Fit    Residual    St Resid 
 14       11.0    15.3161     15.4481      0.0096     -0.1321       -2.44R  
 
R denotes an observation with a large standardized residual 
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Normplot of Residuals for Linuron 
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Fitted Line Plot: Linuron versus Day 
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Re-do regression without day 0 data 
 
 
—————   8/6/03 12:23:28 PM   ———————————————————— 
 
Regression Analysis: Linuron versus Day 
The regression equation is 
Linuron = 15.4 + 0.00154 Day 
30 cases used 3 cases contain missing values 
 
Predictor        Coef     SE Coef          T        P 
Constant      15.4395      0.0266     579.46    0.000 
Day          0.001535    0.002017       0.76    0.453  NS 
S = 0.05322     R-Sq = 2.0%      R-Sq(adj) = 0.0% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1    0.001641    0.001641      0.58    0.453 
Residual Error    28    0.079320    0.002833 
  Lack of Fit      8    0.020039    0.002505      0.85    0.575 NS 
  Pure Error      20    0.059280    0.002964 
Total             29    0.080961 
 
Unusual Observations 
Obs        Day    Linuron         Fit      SE Fit    Residual    St Resid 
  1        0.0          *     15.4395      0.0266           *           * X 
  2        0.0          *     15.4395      0.0266           *           * X 
  3        0.0          *     15.4395      0.0266           *           * X 
  7        5.0    15.3184     15.4472      0.0176     -0.1288       -2.57R  
 14       11.0    15.3161     15.4564      0.0101     -0.1403       -2.69R  
 
R denotes an observation with a large standardized residual 
X denotes an observation whose X value gives it large influence. 
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Normplot of Residuals for Linuron 
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• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.05322 
 
Sample 
  Size   Power  Difference 
    28  0.9900     -0.0410 
 
 

• That means we would detect a mean of 15.384 as significantly less than 
ln(5000000) = 15.425 or a change of 4799146 from 5000000 = 4.0% loss. 

 
 

• Fit 95% confidence bands about the fitted simple linear model 
  
 
Fitted Line Plot: Linuron versus Day 
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• Conclusion – stable for 21 days. 
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APPENDIX E 
 

CHEMISTRY RESULTS  

FOR THE ANALYSIS OF IN-LIFE SAMPLES 



QA/QC Narrative 
 

PROJECT: EDSP WA 2-28 
 

PARAMETER: Linuron in a methyl cellulose and water suspension in-life test solution 
samples   
 

LABORATORY: Battelle Marine Sciences Laboratory 
1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Linuron in a methyl cellulose and water suspension 
 

TEST SOLUTION 
SAMPLE CUSTODY 
AND PROCESSING: 

Battelle, Sequim did not prepare the test solutions used in the WA 2-28 
study.  However, about 50 g of the test chemical linuron (CF 2006, 
Chem Service lot #301-91A, exp. 4/07) was sieved through a 500 um 
screen and shipped to RTI.  50 g of methyl cellulose (CF 1969, CAS 
9004-67-5, Sigma Aldrich lot # 062K0144, assigned expiration date 
1/2007) was also shipped to RTI for use in test solution preparation.  
Test solutions were prepared by RTI.   
 
The purity analysis was conducted on two lots of linuron; CF 1824 -1, 
CAS 330-55-2, Chem Service lot #273-81B, expiration date 11/2005 
and CF 2006, CAS 330-55-2, Chem Service lot #301-91A, expiration 
date 4/2007.  Stability testing was conducted with CF 1824 and in-life 
test solutions were made with CF 2006. 
 
Six (6) samples to evaluate homogeneity at two concentrations (5.0 
mg/mL and 20.0 mg/mL) were returned from RTI on 5/19/03 and 
received at MSL on 5/20/03.  Three samples labeled “dosage analysis” 
for concentrations at 0, 10.0 and 15.0 mg/mL were also returned with 
the sample set received on 5/20/03. 
 
Five (5) samples in a methyl cellulose matrix labeled 10303-93-11 to 
10303-93-15 were shipped from RTI on 5/27/03 and received on 
5/28/03 at 4.4 oC.  These were given Battelle code 2006-11-15. 
 
Five (5) samples in a methyl cellulose matrix labeled 10303-93-11 to 
10303-93-15 were shipped from RTI on 6/2/03 and received on 6/3/03 
at 1.9 oC.  There were two samples listed as 10303-93-14 on RTIs 
Chain of Custody form, but the sample receipt staff noted that on the 
container labels one sample was labeled 10303-93-14 and another was 
labeled 10303-93-15. These were given Battelle code 2006-16-20. 
 
In the case of the two sample sets of five with the same sample codes; 
RTI must be advised to assign unique codes to each sample.  
 
Twenty-four (24) post-dosing samples (21a&b through 32a&b) were 
shipped from RTI on 6/9/03 and received on 6/10/03 at 2.6 oC.  RTI’s 
labeling was maintained through sample log-in analysis and reporting 
(Tables E1 and E2). 
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SAMPLE 
PREPARATION AND 
ANALYSIS 

Samples were received in 20 mL scintillation vials and were prepared 
for analysis by weighing the vials before samples were removed for 
analysis.  10 mL acetonitrile (ACN, JT Baker lot # Y02820) was 
pipetted into each vial, agitated and then poured into a 30 mL amber 
glass vial.  Then 15 mL of ACN was added to rinse the scintillation vial 
bring the total volume to 25 mL.  The scintillation vial was air dried and 
then weighed to determine a tare weight from which the sample 
weight could be calculated.   
 
The 25 mL ACN extracts were prepared by taking 10 uL (lower 
concentrations and control) or 5 uL (two higher concentrations; 15 and 
20 mg/mL) of extract to 0.99 mL of 60% ACN (40% water).  This 
solution was then analyzed by high performance liquid chromatography 
(HPLC) using an ultraviolet/visible wavelength (UV/VIS) detector at the 
250 nm wavelength with a 60% isocratic ACN eluent.  Separation was 
attained using a Phenomenex Hydro C-18 column.  Samples were 
analyzed 5/21/03 and 6/11/03.  Calibration was performed on 5/21/03 
and 6/11/03 using dilutions prepared from the standard PP-1192 A 
thru E at 50, 200, 500, 2000, and 5000 ng/mL.  HPLC runs are stored 
on the computer with the property number WV04738.   
 
For blanks and low concentration samples (5 and 10 mg/mL) , 0.01 mL 
of the sample is pipetted into a 1.8 mL vial with 0.99 mL of a 60% 
ACN/water solution.  For higher concentration samples (15 and 20 
mg/mL) 0.005 mL of sample and 0.995 mL 60% ACN/water solution 
are combined for analysis.  250 uL samples are injected for HPLC 
analysis. 
 
 
The twenty-four (24) post-dosing samples (21a&b through 32a&b) 
were processed as described above for 10 and 15 mg/mL 
concentrations.  Samples were 0.005 mL.  
 
 

TEST SOLUTION 
SAMPLE ANALYSIS 

Sample solutions were analyzed by HPLC using an ultraviolet/visible 
wavelength (UV/VIS) detector at the 250 nm wavelength with a 60% 
isocratic ACN eluent.  Separation was attained using a Phenomenex 
Hydro C-18 column.  Samples were analyzed on 5/21/03 and 6/11/03.  
Calibration was performed on 5/21/03 and 6/11/03 using dilutions 
prepared from the standard PP-1192 at 50, 200, 500, 2000, and 5000 
ng/mL.  HPLC runs are stored on the computer with the property 
number WV04738.   
 

 
 

Data Quality Objectives:   Control Limits   
Procedural Blank    < 5 * MDL 
Continuing Standard Recovery  75-125% 
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IN-LIFE QC DATA SUMMARY 
 
 

METHODS: HPLC using a UV/VIS wavelength detector at the 250 nm wavelength 
with a 60% isocratic ACN eluent.  Separation was attained using a 
Phenomenex Hydro C-18 column.   
 

CALIBRATION: Samples were analyzed on 5/21/03 and 6/11/03.  Calibration was 
performed on 3/27/03 using dilutions prepared from the standard PP-
1192 at 50, 200, 500, 2000, and 5000 ng/mL. Calibration was again 
performed on 6/09/03 using dilutions prepared from the standard PP-
1192 at 50, 200, 500, 2000, and 5000 ng/mL. 
 

CONTINUING 
STANDARD 
RECOVERY: 

Six CCVs were analyzed with the in-life samples.  A mean of 101 
percent recovery was attained with a range between 100 to 
103%.There were unacceptable CCVs analyzed that resulted in re-runs 
of samples as the required corrective action.  The six reported CCVs are 
from successful runs. 
 

BLANK Three blanks were analyzed in the successful runs and all were below 
the MDL. 
 

INTERNAL 
STANDARD 

No internal or surrogate standards were analyzed with linuron samples. 

DETECTION LIMIT: The DL determined from analysis of the low standard (49.59 ug/L) was 
123950 ng/mL.  

HOLDING TIME: The times of sample collection, receipt, and analysis for the in-life data 
are provided in the following tables.  All samples were received and 
analyzed within 15 days of receipt.  Samples were deemed to be stable 
for 21 days.  Some samples were analyzed after the stated holding 
time. 
 

 



Table E1.  In-life data from sample formulations prepared by and provided to Battelle, Sequim by RTI. 
MSL 

Sample ID 
RTI 

Sample ID 
Sample 

Description 
Target  

Concentration 
(mg/mL) 

Linuron 
(mg/mL) 

Percent  
Recovery  

Based on Target 
Prep Date Collection 

Date 
Received  
At MSL 

Analyzed 
 

2006-2       10303-89-15 Dosage Analysis 0 0.12 Ua
-- 5/17/2003 5/17/2003 5/20/2003 5/21/2003

2006-6          10303-89-19 Dosage Analysis 10.0 9.97 100% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

2006-7          10303-89-20 Dosage Analysis 15.0 14.2 95% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

2006-3          10303-89-16 Homogeneity-top 5.0 5.07 101% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

2006-4         10303-89-17 Homogeneity-middle 5.0 5.30 106% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

2006-5         10303-89-18 Homogeneity-bottom 5.0 3.46 69% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

          Mean 4.61 92%

          CV 21.7%

2006-8          10303-89-21 Homogeneity-top 20.0 20.1 101% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

2006-9         10303-89-22 Homogeneity-middle 20.0 16.2 81% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

2006-10         10303-89-23 Homogeneity-bottom 20.0 19.5 98% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

          Mean 18.6 93%

          CV 11.3%

2006-11 10303-91-11 0.25 % MC 0 0.12 U -- 5/23/2003 5/23/2003 5/28/2003 6/11/2003 

2006-12 10303-91-12 0.25 % MC 5.0 3.53 71% 5/23/2003 5/23/2003 5/28/2003 6/11/2003 

2006-13 10303-91-13 0.25 % MC 10.0 8.09 81% 5/23/2003 5/23/2003 5/28/2003 6/11/2003 

2006-14 10303-91-14 0.25 % MC 15.0 11.8 71% 5/23/2003 5/23/2003 5/28/2003 6/11/2003 

2006-15 10303-91-15 0.25 % MC 20.0 16.6 83% 5/23/2003 5/23/2003 5/28/2003 6/11/2003 

2006-16 10303-93-11 0.25 % MC 0 0.12 U -- 5/30/2003 5/30/2003 6/3/2003 6/11/2003 

2006-17 10303-93-12 0.25 % MC 5.0 6.13 123% 5/30/2003 5/30/2003 6/3/2003 6/11/2003 

2006-18 10303-93-13 0.25 % MC 10.0 8.48 85% 5/30/2003 5/30/2003 6/3/2003 6/11/2003 

2006-19 10303-93-14 0.25 % MC 15.0 16.2 108% 5/30/2003 5/30/2003 6/3/2003 6/11/2003 

2006-20 10303-93-15 0.25 % MC 20.0 14.2 71% 5/30/2003 5/30/2003 6/3/2003 6/11/2003 
a Undetected at reported method detection limit, 0.12 mg/mL 

Calculations were conducted before rounding. 



 
Table E2.  In-life data from sample formulations collected at intervals over the course of the study 

 
MSL  

Sample ID 

 
RTI 

Sample ID 

 
Sample 

Description 

Target 
Concentration 

(mg/mL) 
Linuron  
(mg/mL) 

Percent  
Recovery  

Based on Target 
   Prep Date 
 

 
Collection 

Date 
Received  
At MSL 

Analyzed  
 

2006-21a  10303-89-03 First Day of Dosing Sample 10 6.63 66% 5/17/2003 5/20/2003 6/10/2003 6/11/2003 

2006-21b  10303-89-03 First Day of Dosing Sample 10 6.91 69% 5/17/2003 5/20/2003 6/10/2003 6/11/2003 

2006-23a  10303-89-03 Last Day of Dosing Sample 10 8.63 86% 5/17/2003 5/25/2003 6/10/2003 6/11/2003 

2006-23b  10303-89-03 Last Day of Dosing Sample 10 9.96 100% 5/17/2003 5/25/2003 6/10/2003 6/11/2003 

2006-25a   10303-91-03 First Day of Dosing Sample 10 4.59 46% 5/23/2003 5/26/2003 6/10/2003 6/11/2003 

2006-25b  10303-91-03 First Day of Dosing Sample 10 5.38 54% 5/23/2003 5/26/2003 6/10/2003 6/11/2003 

2006-27a  10303-91-03 Last Day of Dosing Sample 10 3.11 31% 5/23/2003 6/1/2003 6/10/2003 6/11/2003 

2006-27b 10303-91-03 Last Day of Dosing Sample 10 4.61 46% 5/23/2003 6/1/2003 6/10/2003 6/11/2003 

2006-29a 10303-93-03 First Day of Dosing Sample 10 7.28 73% 5/30/2003 6/2/2003 6/10/2003 6/11/2003 

2006-29b  10303-93-03 First Day of Dosing Sample 10 13.0 130% 5/30/2003 6/2/2003 6/10/2003 6/11/2003 

2006-31a  10303-93-03 Last Day of Dosing Sample 10 7.84 78% 5/30/2003 6/5/2003 6/10/2003 6/11/2003 

2006-31b  10303-93-03 Last Day of Dosing Sample 10 8.42 84% 5/30/2003 6/5/2003 6/10/2003 6/11/2003 

2006-22a  10303-89-04 First Day of Dosing Sample 15 14.2 95% 5/17/2003 5/20/2003 6/10/2003 6/11/2003 

2006-22b  10303-89-04 First Day of Dosing Sample 15 13.3 89% 5/17/2003 5/20/2003 6/10/2003 6/11/2003 

2006-24a  10303-89-04 Last Day of Dosing Sample 15 24.3 162% 5/17/2003 5/25/2003 6/10/2003 6/11/2003 

2006-24b  10303-89-04 Last Day of Dosing Sample 15 23.8 159% 5/17/2003 5/25/2003 6/10/2003 6/11/2003 

2006-26a  10303-91-04 First Day of Dosing Sample 15 7.43 50% 5/23/2003 5/26/2003 6/10/2003 6/11/2003 

2006-26b 10303-91-04 First Day of Dosing Sample 15 6.59 44% 5/23/2003 5/26/2003 6/10/2003 6/11/2003 

2006-28a 10303-91-04 Last Day of Dosing Sample 15 7.86 52% 5/23/2003 6/1/2003 6/10/2003 6/11/2003 

2006-28b  10303-91-04 Last Day of Dosing Sample 15 6.02 40% 5/23/2003 6/1/2003 6/10/2003 6/11/2003 

2006-30a  10303-93-04 First Day of Dosing Sample 15 17.1 114% 5/30/2003 6/2/2003 6/10/2003 6/11/2003 

2006-30b  10303-93-04 First Day of Dosing Sample 15 15.1 101% 5/30/2003 6/2/2003 6/10/2003 6/11/2003 

2006-32a  10303-93-04 Last Day of Dosing Sample 15 23.6 157% 5/30/2003 6/5/2003 6/10/2003 6/11/2003 

2006-32b  10303-93-04 Last Day of Dosing Sample 15 26.1 174% 5/30/2003 6/5/2003 6/10/2003 6/11/2003 
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Chemistry Report for WA 2-28 
Methoxychlor in Methylcellulose 

 

 

Parameter Chemical 
Compound Name Methoxychlor 
CAS # 72-43-5 
Central File No. CF-1839 
Initial Receipt Date 10/11/02 
Expiration Date 6/1/05 
Manufacturer Sigma, Inc. 
Lot Number 049H1328 
Battelle Study # WA 2-28-03-01 
Method SW 846, 8015B Modified 

 

Executive Summary 

 

The chemical purity of methoxychlor determined by the manufacturer was 95.2%.  The 
purity result from Battelle-Sequim by GC-FID was determined to be 89.99%.  Based on the final 
regression model and the lower 95% confidence limit of the slope, the concentration of 
methoxychlor was expected to stay greater than or equal to 90% of the Day 0 concentration for up 
to an estimated 16 days.  Thus, stability testing of the methoxychlor stock solution in 
methylcellulose was considered stable at the average day 0 concentration of 2352 µg/mL for the 
required shipping and holding period of 2 weeks. 

Methylcellulose (CF-1969; lot # 062K0144; and expiration date 3/07) was purchased 
1/31/03 from Sigma, Inc. to be used as a carrier for the stability testing.  The carrier had no visual 
defects and was stored at room temperature. 

In-life chemical concentrations were determined for 24 samples collected during the 15 
day period that the rats were dosed (solutions were not prepared at Battelle-Sequim; the samples 
were returned from Research Triangle Institute).  Of the in-life samples that were analyzed for the 
target concentration of 5.0 mg/mL, the mean concentration measured was 5.26 mg/mL and the 
range of was 73-161% of the target. Of the in-life samples that were analyzed for the target 
concentration of 7.5 mg/mL, the mean concentration measured was 7.88 mg/mL and the range of 
recovery was 49-139% of the target.  
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-28 and Battelle-Sequim Study Number WA 2-28-03-
01, Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of methoxychlor (Figure 1).  Electronic files submitted to the 
EDSP Data Coordination Center in support of this work assignment were CRF_WA-2-
28_methoxychlor-mc.doc, PSTP_WA-2-28_methoxychlor-methylcellulose.doc, DSUM_WA-2-
28_Methoxychlor-mc.xls, and DAF_WA-2-28_methoxychlor-mc.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, methoxychlor (CAS No. 72-43-5) was purchased for 
purity and stability analysis for use in a bioassay on rats (Figure 1).   Methoxychlor was 
purchased from Sigma, Inc. and lot number 049H1328 was received on 10/11/02 with an 
expiration date of 6/1/05 (Table 1).  The chemical was left in the original container, logged in to 
the Chemical Management System (CMS) and given a CMS barcode and unique log in number 
(CF-1839) as per the QA Project Plan (QAPP) for the EDSP Chemical Repository. The chemical 
was stored in a dry location at room temperature, away from direct sunlight. 

Methylcellulose (CF-1969; lot # 062K0144; and expiration date 3/07) was purchased 
1/31/03 from Sigma, Inc. to be used as a carrier for the stability testing.  The carrier had no visual 
defects and was stored at room temperature. 
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EDSP Chemical Request Form 

 
 

For EPA WA: 2-28-03-01 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: WA 2-28 

Test Chemical: Methoxychlor (MSL CF 1839) 

Carrier(s): Methylcellulose 

Concentrations/Dilution Series: 2.5 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Planned/proposed test duration: 6 weeks 

 
Chemical Information 

Chemical Name: 
 

Methoxychlor 

CAS: 
 

72-43-5 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
95.2% pure 

Any known stability information: may refer to 
attached documentation 

Manufacturer's Stability Information: 
stable 

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Methoxychlor 
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Table 1. Chemical Procurement Information 
Parameter Chemical 
Compound Name Methoxychlor 
CAS # 72-43-5 
Central File No. CF-1839 
Initial Receipt Date 10/11/02 
Expiration Date 6/1/05 
Manufacturer Sigma, Inc. 
Lot Number 049H1328 
Manufacturer’s Purity 95.2% 
Storage Conditions Dry place/room temp. 
Battelle Study # WA 2-28-03-01 
Method SW 846, 8015B Modified 

 

   

2.2 Chemical Purity 

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak and compared to the manufacturer’s certificate of 
analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

Purity verification was conducted by making a solution in hexane of about 100 µg/mL.  
This matrix was then analyzed on a gas chromatograph with a flame ionization detector (GC-
FID).  A hexane blank was also analyzed on the GC-FID.  The purity was determined by first 
identifying the peaks in the chromatogram of the methoxychlor that were the same as the peaks in 
the analysis of the blank hexane sample.  The areas associated with these common peaks were 
then eliminated by inhibiting integration and the remaining peaks were reported as a percentage 
of the total peak area.  The percentage associated with the largest peak represented the purity of 
methoxychlor.  The GC was set up with an autosampler and a 30 m x 0.25 mm, DB-5 capillary 
column.  The temperature program was set to start at 50ºC, and ramped at 10ºC/min to a final 
temperature of 320ºC.  The injection port temperature was set at 270ºC and the detector at 320ºC.  
The autosampler was set to inject 1 µL of the matrix dilution.  One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-28 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  A single 
stock solution was prepared to arrive at the chemical concentration requested for stability analysis 
(Table 2).  The sample was analyzed in triplicate so that a mean concentration and relative 
standard deviation (RSD) could be determined.  General methods are documented in 
EDSP.D-012-01. 

Methoxychlor stock matrices were prepared at Battelle-Sequim on 4/22/03 for stability 
testing as described in Table 2.  Briefly, the stock 0.25% methylcellulose suspension for stability 
testing was prepared by adding 1 g methylcellulose (CF 1969, lot # 062K0144, exp. 3/07) and 1 
gram of methoxychlor (CF 1839, lot # 49H1328, exp. 6/1/05) which had been passed through a 
80 mesh sieve into a tared 500 ml. amber bottle.  House DI water was then added for a final total 
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weight of 400 grams.  This solution was then stirred overnight using a stir bar and a magnetic 
stirrer.  The container was labeled and stored at 4ºC±2ºC for the duration of the test. 

 
Table 2. Stock Matrix Composition for Stability Testing 

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

WA 2-28-03-01 
16 Days 

Methoxychlor 
(95% purity) 2500 µg/mL 1839-2a-4 

1.05 g in 400 mL 
of a 0.25% 

methylcellulose 
suspension in 
reagent water 

 

 

 

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the concentration was determined by chromatographic analysis.  Triplicate 
aliquots were tested.  The frequency of determinations and the duration of testing were 
determined by the requesting principal investigator and the chemists based on a priori knowledge 
about chemical stability.  General methods are documented in EDSP.D-012-01. 

The Methoxychlor stock solution was sampled by collecting 1 mL samples from the top, 
middle, and bottom of the container.  Samples were placed into tared 25 mL amber vials, and the 
sample weight was determined gravimetrically.  About 1.0 g sodium chloride (EM Science lot # 
303OB06), and 25 mL methylene chloride (JT Baker Lot # 36E04) were added to the sample.  
Then 0.1 mL internal standard, PP-1215 (10000 µg/mL, 5a androstane) was added and the sample 
agitated for 2 minutes.  Then, a 0.5 mL sample was added to 0.50 mL hexane (JT Baker, lot # 
40E12) in a GC autosampler vial.  Samples were analyzed using a GC-FID.  Initial and 
continuing calibration verification (ICV/CCV) was accomplished using dilutions of analytical 
standard EDSP Mix 1.  GC-FID runs are stored on the computer, WD35603, in room 223, MSL 
5.  Samples analyzed before 4/29/03 were quantitated against the 2/6/03 calibration.  A full 
calibration check was analyzed on 4/25/03.  Samples analyzed after 4/29/03 were quantitated 
against that calibration.  A methylcellulose blank was prepared the same way.  This solution was 
then run on the GC-FID for quantification.   

2.5 Statistical Analysis of Stability 

Following a test of homogeneity of the sections sampled, log linear degradation curves 
were fit to the data to describe the chemical concentration vs. time trends and their dependence on 
storage conditions and solvent matrix.  Lack of fit and residual plots were evaluated to determine 
the form of the regression.  Power calculations based on the observed variability were used to 
determine the sensitivity of the test to detect degraded concentrations.  General methods are 
documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.  In-life analyses were conducted on samples returned from the bioassay laboratory, 
and included two sets of samples to assess homogeneity of test solutions, two samples to assess 
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dosage preparation at 5.0 and 7.5 mg/mL concentrations, and two sample sets to verify the range 
of test sample concentrations (2.5, 5.0, 7.5, and 10.0 mg/mL) during the course of the test.  In-life 
samples at first and last dosing were also returned for analyses; there were no control samples 
returned. 

For samples returned to Battelle in scintillation vials, the processing was as follows.  
First, the vial was weighed, and the contents poured into a 25 mL amber glass container.  Then, a 
total of 25 mL methylene chloride (JT Baker Lot # 36E04) was used to remove any remaining 
sample from the scintillation vial.  The methylene chloride was added in two aliquots: first, 10 
mL was added to the scintillation vial and agitated; then the methylene chloride was added to the 
amber glass container. This was repeated with 15 mL methylene chloride, which was then also 
added to the amber glass container.  The rinsed scintillation vials were allowed to dry, and the 
weight of the empty scintillation vials was determined so that the sample weight could be 
calculated from the difference of the two weights measured.  After the above procedure, 2.0 g 
sodium chloride (EM Science lot # 303OB06) was added to the amber glass container, and this 
was shaken by hand for 2 minutes.  Then  0.2 mL methylene chloride was removed from the 
amber glass container and pipetted into a 1.8 mL autosampler vial with 0.02 mL internal standard, 
PP-1219 (1004 µg/mL, 5a androstane) and 0.78 mL hexane (JT Baker, lot # 40E12). This was 
analyzed by GC-FID. 

3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim ran a GC-FID purity scan on the methoxychlor.  The chromatogram, 
after solvent blank correction, showed one large peak that had the appropriate retention time for 
methoxychlor and several very small peaks. The area of the methoxychlor peak was 89.99%of the 
total area of all peaks in the chromatogram. Chemical purity of methoxychlor determined by the 
manufacturer was 95.2% (Appendix A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 4/22/03.  Chemical concentration was 
determined 10 times over a period of 16 days.  The analytical and QC results are presented in 
Appendix C.  A single preparation blank was analyzed with every batch for quality control 
purposes.  There were no detectable concentrations of methoxychlor in the blanks.  ICV/CCV 
results ranged from 84.0% to 106%.  Internal standards were not analyzed.  The instrument 
detection limit (IDL) was 25 µg/mL which is the lowest calibration standard taking into account 
the dilution factor. 

3.3 Statistical Results of Stability Trial 

Homogeneity of the sections sampled (top, middle, and bottom) was not rejected (p = 
0.882, n = 29) with the nonparametric Kruskal-Wallis test.  A plot of methoxychlor with a target 
concentration of 2500 µg/mL against time showed all but three observations less than the target 
concentration (Figure 2).  Thus, the average day 0 concentration of 2352 µg/mL was used to test 
stability.  None of the data points were less than 90% of the day 0 concentration.  Based on the 
final regression model and the lower 95% confidence limit of the slope, the concentration of 
methoxychlor was expected to stay greater than or equal to 90% of the target concentration for up 
to an estimated 16 days (Table 3).  Thus, this stock solution was considered stable for the 
required 2-week holding period.  The complete statistical analysis is presented in Appendix D. 
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3.4 Chemistry Results for the Analysis of In-Life Samples 

Formulation samples and in-life samples were analyzed for chemical concentrations 
(solutions were not prepared at Battelle-Sequim; the samples were returned from Research 
Triangle Institute). The complete analysis is presented in Appendix E. 
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Figure 2. Observed concentration of methoxychlor with a target concentration of 

2500 µg/mL and an average day 0 concentration of 2352 µg/mL against time  
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Table 3. Summary of Statistical Results for Methoxychlor 

1839-2a-4 
WA 2-28-03-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. Methoxychlor 
Target Concentration (µg/mL) 2500 
Number of determinations 1 
Number of days tested 16 
Number of replicates per day assuming homogenous 3 
Number of outliers removed 0 
Number of observations removed 0 
Overall Mean Concentration 2358 
95% Upper CL 2392 
error degrees of freedom 28 
1-sample t-test of Ho: µ >= Target S a

estimated intercept of ln(concentration) against time 7.7775 
estimated slope of ln(concentration) against time -0.0017 
standard error of slope 0.0018 
error degrees of freedom 27 
Significance test of lack-of-fit for final model S 
Significance test of Ho: β = 0 vs. H1: β = 0 NS b

Lower 95% CL of β -0.005 
Upper 95% CL of β 0.002 
Maximum Percent Loss (using LCL) 4.2% 
Mean Percent Loss (using bhat) 1.4% 
LN(90% of Target) 7.7187 
Number of days until at 90% of Target (using LCL) 11 
Conclusion using Target Concentration: Stable for 11 days 
  
Average Day 0 Concentration 2352 
LN(90% of Day 0 Concentration) 7.6576 
Number of days until at 90% of Day 0 Concentration (using LCL) 22 
Conclusion using Day 0 Concentration: Stable for 16 days 
a Significant at α = 0.05 
b Not significant at α = 0.05  

 

4.0 CONCLUSIONS 

The chemical purity determined from Battelle-Sequim was 89.99% and from the 
manufacturer was 95.2%.  Stability testing of methoxychlor in methylcellulose concluded that the 
chemical was stable at the average day 0 concentration of 2352 µg/mL for the required shipping 
and holding period of 2 weeks. 

Chemical analyses of formulation samples and in-life samples were conducted for four 
target concentrations:  2.5, 5.0, 7.5, and 10.0 mg/mL (solutions were not prepared at Battelle-
Sequim; the samples were returned from Research Triangle Institute). In-life chemical 
concentrations were determined for 24 samples collected during the 15 day period that the rats 
were dosed.  Of the in-life samples that were analyzed for the target concentration of 5.0 mg/mL, 
the mean concentration measured was 5.26 mg/mL and the range of recovery was 73-161% of the 
target. Of the in-life samples that were analyzed for the target concentration of 7.5 mg/mL, the 
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mean concentration measured was 7.88 mg/mL and the range of recovery was 49-139% of the 
target. One of the twelve in-life samples from the 7.5 mg/mL target dose had poor internal 
standard recovery and therefore was not used in calculating the mean and range of recovery.   
CCV recoveries ranged from 92.3 to 102.8%.  The MDL was 25 µg/mL. 
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APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
 



 
EDSP Purity Analysis and Stability Testing Plan for Methoxychlor 

 
Chemical Name: Methoxychlor (MSL CF Login 1839)  
 
CAS Number: 72-43-5 
 
Lot Number: 49H1328 
  stored at RT in MSL5, Rm 219 
 
Expiration date: 4/06 
 
Manufacturer’s Purity Information:  95.2%   
 
Manufacturer’s Stability Information: stable 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by GC-FID scan 
 
MDL has not been determined.  
 
 
Bioassay Information:  
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862  
 
Proposed Bioassay: WA 2-28 
 
 Test Chemical: Methoxychlor 
 
 CAS: 72-43-5 
 
 Carrier(s): 0.25% methylcellulose (Sigma M0512) in DI water  
 
 Concentration: 2.5 mg/mL 
 
  Below MDL determined in Purity Analysis? Unknown. 
  
In vitro or in vivo tests? In vivo 
 
 Organism to be tested: rat 
 
 Method of test solution administration: oral gavage  
 
 Planned/Proposed test duration: 6 weeks 
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EDSP Purity Analysis and Stability Testing Plan for Methoxychlor continued 
 
 
Design of Stability Test: 2.5 mg/mL in glass at 4 deg. C in the dark for 42 days, analyzed weekly 
in triplicate by GC detector 
 
Number of replicates:  3 
 
Duration:  42 days, sampling each week 
 
other factor: 
 Temperature regime(s): 4 deg. C 

Test container type: glass 
Light or dark: dark except when container is removed for sampling or handling 

Other: none 
 
Statistical testing: regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify 

instrument data files); 
• data summary reports; 

 Chemical repository confirmatory test results of chemical 
identity and purity; 

 Chemical repository test results of lot-to-lot variation in 
chemical purity; 

 Chemical repository periodic assessment results of changes 
in purity of stock solutions and dilutions and generation of 
degradation products 

• QC data reports; 
• data qualifying flags; and  
• dilution factor(s). 
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APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING



Table C1. Methoxychlor concentration in Methylcellulose (µg/mL) 

Target Conc. Sample ID 
Sampling 

Date 
Methoxychlor 

(ug/mL) Average RSD 
% 

Recovery 
2500 µg/mL 1839-2a-4-1 Top 4/22/03 2328    
2500 µg/mL 1839-2a-4-1 Mid 4/22/03 2396 2352 1.64% 94.1% 
2500 µg/mL 1839-2a-4-1 Bottom 4/22/03 2332    
Blank Control 2 4/22/03 25 U    
2500 µg/mL 1839-2a-4-2 Top 4/24/03 2400    
2500 µg/mL 1839-2a-4-2 Mid 4/24/03 2331 2331 2.94% 93.3% 
2500 µg/mL 1839-2a-4-2 Bottom 4/24/03 2263    
2500 µg/mL 1839-2a-4-3 Top 4/25/03 2286    
2500 µg/mL 1839-2a-4-3 Mid 4/25/03 2295 2290 0.28% 91.6% 

2500 µg/mL 1839-2a-4-3 Bottom 4/25/03 
Error in 
analysis    

Blank Control 1 4/25/03 25 U    
Blank Control 2 4/25/03 25 U    
Blank Control 3 4/25/03 25 U    
2500 µg/mL 1839-2a-4-4 Top 4/28/03 2372    
2500 µg/mL 1839-2a-4-4 Mid 4/28/03 2356 2374 0.83% 95.0% 
2500 µg/mL 1839-2a-4-4 Bottom 4/28/03 2395    
2500 µg/mL 1839-2a-4-5 Top 4/29/03 2387    
2500 µg /mL 1839-2a-4-5 Mid 4/29/03 2380 2359 1.77% 94.4% 
2500 µg/mL 1839-2a-4-5 Bottom 4/29/03 2311    
2500 µg/mL 1839-2a-4-6 Top 4/30/03 2460    
2500 µg/mL 1839-2a-4-6 Mid 4/30/03 2465 2439 1.66% 97.6% 
2500 µg/mL 1839-2a-4-6 Bottom 4/30/03 2392    
Blank Control 4 4/30/03 25 U    
Blank Control 5 4/30/03 25 U    
2500 µg mL 1839-2a-4-7 Top 5/1/03 2601    
2500 µg/mL 1839-2a-4-7 Mid 5/1/03 2548 2576 1.03% 103% 
2500 µg/mL 1839-2a-4-7 Bottom 5/1/03 2580    
Blank Control 6 5/1/03 25 U    
Blank Control 7 5/1/03 25 U    
2500 µg/mL 1839-2a-4-8 Top 5/2/03 2172    
2500 µg/mL 1839-2a-4-8 Mid 5/2/03 2431 2330 5.94% 93.2% 
2500 µg/mL 1839-2a-4-8 Bottom 5/2/03 2387    
Blank Control 7 5/2/03 25 U    
Blank Control 8 5/2/03 25 U    
2500 µg/mL 1839-2a-4-9 Top 5/6/03 2121    
2500 µg/mL 1839-2a-4-9 Mid 5/6/03 2228 2208 3.54% 88.3% 
2500 µg/mL 1839-2a-4-9 Bottom 5/6/03 2274    
Blank Control 9 5/6/03 25 U    
2500 µg/mL 1839-2a-4-10 Top 5/8/03 2275    
2500 µg/mL 1839-2a-4-10 Mid 5/8/03 2264 2294 1.86% 91.8% 
2500 µg/mL 1839-2a-4-10 Bottom 5/8/03 2343    
Blank Control 10 5/9/03 25 U       
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Table C2. ICV/CCV Data for Methoxychlor Concentration in Methylcellulose 

Date Sample Name 
Methoxychlor 

(µg/mL) Recovery PD 
4/21/03 CCV 20 EDSP1 21.16 106% 5.80% 
4/21/03 CCV 20 EDSP1 20.31 102% 1.55% 
4/22/03 CCV 20 EDSP1 21.04 105% 5.20% 
4/22/03 CCV 20 EDSP1 21.16 106% 5.80% 
4/25/03 CCV 20 EDSP1 20.84 104% 4.20% 
4/25/03 CCV 20 EDSP1 20.60 103% 3.00% 
4/25/03 CCV 20 EDSP1 16.79 84.0% 16.1% 
4/30/03 CCV 20 EDSP1 20.65 103% 3.25% 
4/30/03 CCV 20 EDSP1 20.49 102% 2.45% 
5/1/03 CCV 20 EDSP1 20.43 102% 2.15% 
5/1/03 CCV 20 EDSP1 20.46 102% 2.30% 
5/2/03 CCV 20 EDSP1 20.57 103% 2.85% 
5/2/03 CCV 20 EDSP1 20.27 101% 1.35% 
5/6/03 CCV 20 EDSP1 19.39 97.0% 3.05% 
5/7/03 CCV 20 EDSP1 19.94 99.7% 0.30% 
5/7/03 CCV 20 EDSP1 18.52 92.6% 7.40% 
5/9/03 CCV 20 EDSP1 19.92 99.6% 0.40% 
5/9/03 CCV 20 EDSP1 19.68 98.4% 1.60% 
5/9/03 CCV 20 EDSP1 19.76 98.8% 1.20% 
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Text Box C1.  Calibration Standard Preparation 
Calibration Standard EDSP Mix 1 

 
Calibrations were performed using a five-point calibration curve labeled EDSP Mix 1 A 
thru E.   This mix is used for Atrazine, Fenarimol, p,p'-DDE, Methoxychlor and 
Vinclozolin analyzed by GC-FID.  These standards were made by serial dilutions of 
standards for each compound. 

• Atrazine standard was made by weighing 0.0499 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
Methylene chloride and labeled 1826-1-1. 

• Fenarimol standard was made by weighing 0.0506 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1829B-1. 

• p,p'-DDE standard was made by weighing  0.0501 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1832-1a-1. 

• Methoxychlor standard was made by weighing 0.0513 g of the neat material 
into a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1808-1-3. 

• Vinclozolin standard was made by weighing 0.0512 g of the neat material into 
a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1779-78. 

 
This analysis used an internal standard, in this case 5a androstane, which is made by 
weighing  0.0511 g of the neat material into a 50 mL volumetric flask.  This was then 
diluted to the 50 mL mark with hexane, this is then labeled REP7.   

 
The EDSP Mix 1 series (A through E) was made as follows. 

• Solution A, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
0.02 ml REP7 added to a 10 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution B, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark with 
hexane. 

• Solution C, 0.25 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution D, 0.1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution E, 0.05 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 
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APPENDIX D 
 

STATISTICAL REPORT 



WA-2-28-03-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   8/5/03 2:08:21 PM   ———————————————————— 
 
Analysis of methoxychlor-2.5k in methylcellulose 
 

• Test to determine if the sections are homogeneous. 
 
Kruskal-Wallis Test: Methoxychlor versus section 
 
Kruskal-Wallis Test on Methoxychlor 
 
section     N    Median    Ave Rank         Z 
1          10      2350        14.1     -0.41 
2          10      2368        16.0      0.46 
3           9      2343        14.9     -0.05 
Overall    29                  15.0 
 
H = 0.25  DF = 2  P = 0.882 NS – assume homogeneous and use sections as reps 
 
 

• Test to determine if the data are from a population with mean of 2500. 
 
Macro performs a one-sample t-test for mu less than TARGET & 
What is the target value for X    3 
DATA> 2500 
 
One-Sample T: Methoxychlor 
 
Test of mu = 2500 vs mu < 2500 
 
Variable          N      Mean     StDev   SE Mean 
Methoxychlor     29    2357.7     109.0      20.2 
 
Variable      95.0% Upper Bound        T      P 
Methoxychlor            2392.1    -7.03  0.000 
 
t Boxplot of Methoxychlor 
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Outliers are < Median-3*IQD OR > Median+3*IQD 
 
Boundary for outliers are values <    2003.00  and >    2709.60 
 
No outliers 
 

• Transform data to natural logarithm and conduct regression analysis. 
 
     Day     Rep Ln(Concentration) 
 
        0       1      7.7527 
        0       2      7.7817 
        0       3      7.7543 
        2       1      7.7832 
        2       2      7.7542 
        2       3      7.7243 
        3       1      7.7344 
        3       2      7.7385 
        6       1      7.7714 
        6       2      7.7648 
        6       3      7.7812 
        7       1      7.7777 
        7       2      7.7749 
        7       3      7.7456 
        8       1      7.8080 
        8       2      7.8098 
        8       3      7.7801 
        9       1      7.8635 
        9       2      7.8431 
        9       3      7.8555 
       10       1      7.6835 
       10       2      7.7961 
       10       3      7.7777 
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       14       1      7.6598 
       14       2      7.7089 
       14       3      7.7292 
       16       1      7.7297 
       16       2      7.7248 
       16       3      7.7590 
 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: Methoxychlor versus Day 
 
The regression equation is 
Methoxychlor = 7.78 - 0.00172 Day 
 
Predictor        Coef     SE Coef          T        P 
Constant      7.77753     0.01606     484.43    0.000 
Day         -0.001717    0.001774      -0.97    0.342  NS 
 
S = 0.04614     R-Sq = 3.4%      R-Sq(adj) = 0.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1    0.001994    0.001994      0.94    0.342 
Residual Error    27    0.057471    0.002129 
  Lack of Fit      8    0.043136    0.005392      7.15    0.000 
  Pure Error      19    0.014335    0.000754 
Total             28    0.059464 
 
Unusual Observations 
Obs        Day   Methoxychlor         Fit      SE Fit    Residual    St Resid 
 18        9.0    7.86353     7.76208     0.00889     0.10144        2.24R  
 20        9.0    7.85545     7.76208     0.00889     0.09337        2.06R  
 24       14.0    7.65981     7.75350     0.01414    -0.09369       -2.13R  
 
R denotes an observation with a large standardized residual 
 
Normplot of Residuals for Methoxychlor 
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• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0461361 
 
Sample 
  Size   Power  Difference 
    27  0.9900     -0.0362 
 
 
 

• That means we would detect a mean of 7.788 as significantly less than ln(2500) 
= 7.824 or a change of 2411 from 2500 = 3.6% loss. 

 
 

• Fit 95% confidence bands about the fitted simple linear model 
  
 
Fitted Line Plot: Methoxychlor versus Day 
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• Conclusion – stable for 16 days. 
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APPENDIX E 
 

CHEMISTRY RESULTS  

FOR THE ANALYSIS OF IN-LIFE SAMPLES 



QA/QC Narrative 
 

PROJECT: EDSP WA 2-28 
 

PARAMETER: Methoxychlor in a methylcellulose and water suspension in-
life test solution samples   
 

LABORATORY: Battelle Marine Sciences Laboratory 
1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Methoxychlor in a methylcellulose and water suspension 
 

TEST SOLUTION 
SAMPLE CUSTODY 
AND PROCESSING: 

 
Battelle, Sequim did not prepare the test solutions used in 
the WA 2-28 study.  However, 45 g of the test chemical 
methoxychlor (CF 1839-2a, lot #49H1328, exp. 4/06) was 
sieved through an 80-mesh screen and shipped to RTI.  Test 
solutions were prepared by RTI.   
 
Samples returned for analysis included two sets of samples to 
assess homogeneity of the test solutions prepared at RTI 
(top, middle, bottom) and two samples to assess dosage 
preparation at 5.0 and 7.5 mg/mL concentrations.  In 
addition, two sample sets to verify the range of test sample 
concentrations (2.5, 5.0, 7.5, and 10.0 mg/mL) prepared on 
5/27/03 and 5/30/03 were submitted for analysis.  In-life 
samples at first and last dosing for test solution formulations 
prepared on 5/17/03, 5/23/03, and 5/30/03 were also 
returned for analysis.  There were no control samples (0.00 
mg/mL concentration) returned for analysis.   
 
Samples returned in scintillation vials were processed as 
follows:  The vial was weighed and the content pipetted into 
a 25 mL amber glass container.  First, 10 mL methylene 
chloride (JT Baker Lot # 36E04) was added to the scintillation 
vial, agitated, then added to the amber glass container. Then 
15 mL methylene chloride (JT Baker Lot # 36E04) was added 
to the scintillation vial, agitated, and then added to the 
amber container. A total of 25 mL methylene chloride was 
used. The rinsed vials were allowed to dry, and the weight of 
the empty scintillation vials was determined so that the 
sample weight could be calculated from the difference of the 
two weights measured.   
 
 
2.0 g NaCl (EM Science lot # 303OB06) was added to the 
sample and this was shaken by hand for 2 minutes.  0.2 mL 
was removed from the amber glass container and pipetted 
into a 1.8 mL auto sampler vial with 0.02 mL internal 
standard, PP-1219 (1004 ug/mL, 5a androstane) and 0.78 mL 
of hexane (JT Baker, lot # 40E12).   
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The Chain of Custody documentation received from RTI did 
not list samples individually and sample IDs are not unique.  
The target concentrations for the in-life samples and the 
identification of replicates submitted by RTI were not 
documented in the chain of custody information 
accompanying the samples.   
 

 
TEST SOLUTION 
SAMPLE ANALYSIS 

Samples were analyzed using a gas chromatograph with a 
flame ionization detector (GC-FID) using a Phenomenex 
Zebron ZB-5 column (30 m x 0.25 mm) with a 0.25 um 
coating.  The auto sampler was set to inject a 1 uL sample.  
The injection port temperature was set at 270oC.  The oven 
temperature was set at 320oC, with splitless injection and 
50oC initial temperature, which was held for 1.5 min and 
ramped at 20oC/min to the 320oC limit, which was held for 10 
minutes.  Calibration was done using dilutions of analytical 
standard EDSP Mix 1.  GC-FID data are stored on the 
computer, WD35603, in room 223, MSL 5. 
 

 
 

Data Quality Objectives:   Control Limits   
Procedural Blank    < 5 * MDL 
Continuing Standard Recovery  75-125% 
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IN-LIFE QC DATA SUMMARY 
 
METHODS: GC-FID using a Phenomenex Zebron ZB-5 column (30 m x 0.25 

mm) with a 0.25 um coating. 
 

CALIBRATION: Calibration was done using a 5-point calibration curve from an 
EDSP Mix 1 preparation. 
 

CONTINUING 
STANDARD 
RECOVERY: 

Eight CCVs were analyzed with in-life samples.  CCV recoveries 
ranged from 92 to 103% with a mean of 97.6%.  All recoveries 
were within the acceptance criteria of + 25%. 
 

BLANK Six blanks were analyzed with in-life samples.  Of these, 5 blanks 
were non-detects with no peaks measured (reported as zero) 
and one had a quantifiable amount of methoxychlor (5.62 
ug/mL), which was well below the MDL and reported as 25U. 
 

BLANK SPIKES Three blanks were spiked at 2.03 mg/mL.  Recoveries were 93.1, 
96.8 and 87.1 %, all within the generally adopted acceptable 
limits of 40-120% for organic sample blank spikes. 
 

INTERNAL 
STANDARD 

Seventeen internal standard recoveries of 5a androstane were 
evaluated.  One was of concern (5.32%) for sample 2026-26b 
suggesting that the data should not be used.  The associated 
sample value also seemed lower than expected, resulting in the 
recommendation to qualify the data value for sample 2026-26b 
as a “Q” questionable value.  Based on the remaining 16 IS 
recoveries, the recoveries ranged from 93 to 100% with a mean 
of 96.1% recovery, well within the generally adopted 40-120% 
acceptance criteria for organic sample internal surrogates. 
 

DETECTION LIMIT: The method detection limit for methoxychlor for in-life sample 
analysis is25 ug/mL. 
 

HOLDING TIME: The statistical analysis assessing the stability of methoxychlor in 
a methylcellulose suspension for WA 2-28 is pertinent.  The 
analysis of the data demonstrated that the test solution was 
homogeneous.  The stability test was conducted over a 16-day 
period because the protocol in use by RTI specifies that test 
solutions are stable for 5 days, so there was no question that the 
test solution would be made every 5 days as per the protocol.  
Therefore, the two week period for stability testing was 
determined and selected based on an estimate of the time 
needed to ship and analyze in-life samples, about 2 weeks. 
Basically, then the stability study became a holding time 
evaluation.  The target concentration of 2500 µg/mL was 
evaluated against the 16-day average, 2358 µg/mL, and the  
data were assessed to determine if the test concentration was 
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maintained at 90% of the target.  The conclusion was that test 
solution was stable only for 11 days.  A subsequent analysis 
using the average Day 0 concentration (2352 µg/mL) as the 
basis for evaluating if the test concentration was maintained at 
90% of the target, extended the stability to 16 days.  The 
average concentration based on all the data (2358 µg/mL, n=29) 
and the Day 0 average (2352 µg/mL, n=3) are not very different, 
so this approach seems feasible.  A predictive regression model 
using natural log transformed data was used to determine the 
stability. 
 
The times of sample collection, receipt, and analysis for the in-
life data are provided in Table E1.  All samples analyzed within 
11 days of receipt.  Some samples were analyzed after the 
documented stability time of two weeks. 

 



Table E1.  In-life data from samples prepared by and provided to Battelle, Sequim by RTI. 

MSL 
Sample ID 

 
 

RTI 
Sample ID 

Sample  
Description 

 
Target 

Concentration 
(mg/mL) 

Methoxychlor 
(mg/mL) 

Percent  
Recovery  

Based on Target 

 
Prep 
Date 

Collection 
Date 

 
Received  
At MSL Analyzed 

2026-4 10303-90-16 dosage analysis 5.0 4.37 87% 5/17/2003 5/17/2003 5/20/2003  5/21/2003  

2026-5 10303-90-17 dosage analysis 7.5 6.75 90% 5/17/2003 5/17/2003 5/20/2003  5/21/2003  

2026-1            10303-90-13 homogeneity-top 2.5 2.21 89% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

2026-2            10303-90-14 homogeneity-middle 2.5 2.45 98% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

2026-3            10303-90-15 homogeneity-bottom 2.5 2.34 94% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

          Mean 2.33 94%

          CV 4.81%

2026-6            10303-90-18 homogeneity-top 10 9.32 93% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

2026-7        10303-90-19 homogeneity-middle 10 10.3 103% 5/17/2003 5/17/2003 5/20/2003  5/21/2003

2026-8            10303-90-20 homogeneity-bottom 10 10.4 104% 5/17/2003 5/17/2003 5/20/2003 5/21/2003

          Mean 10.0 100%

          CV 5.97%

2026-9 10303-92-09 dosage analysis 2.5 2.48 99% 5/23/2003 5/23/2003 5/28/2003  6/6/2003  

2026-10 10303-92-10 dosage analysis 5.0 5.63 113% 5/23/2003 5/23/2003 5/28/2003  6/6/2003  

2026-11 10303-92-11 dosage analysis 7.5 8.15 109% 5/23/2003 5/23/2003 5/28/2003  6/6/2003  

2026-12 10303-92-12 dosage analysis 10.0 10.1 101% 5/23/2003 5/23/2003 5/28/2003  6/6/2003  

2026-13 10303-94-09 dosage analysis 2.5 2.63 105% 5/30/2003  5/30/2003 6/3/2003  6/6/2003  

2026-14 10303-94-10 dosage analysis 5.0 5.23 105% 5/30/2003  5/30/2003 6/3/2003  6/6/2003  

2026-15 10303-94-11 dosage analysis 7.5 7.85 105% 5/30/2003  5/30/2003 6/3/2003  6/6/2003  

2026-16 10303-94-12 dosage analysis 10.0 10.3 103% 5/30/2003  5/30/2003 6/3/2003  6/6/2003  
          

2026-17a 10303-90-02 First day of dosing sample 5.0 5.14 103% 5/17/2003  5/20/2003  6/10/2003  6/12/2003  

2026-17b 10303-90-02 First day of dosing sample 5.0 5.23 105% 5/17/2003  5/20/2003  6/10/2003  6/12/2003  

2026-18a 10303-90-03 First day of dosing sample 7.5 7.88 105% 5/17/2003  5/20/2003  6/10/2003  6/12/2003  
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MSL 
Sample ID 

 
 

RTI 
Sample ID 

Sample  
Description 

 
Target 

Concentration 
(mg/mL) 

Methoxychlor 
(mg/mL) 

Percent  
Recovery  

Based on Target 

 
Prep 
Date 

Collection 
Date 

 
Received  
At MSL Analyzed 

2026-18b 10303-90-03 First day of dosing sample 7.5 7.79 104% 5/17/2003  5/20/2003  6/10/2003  6/12/2003  

2026-19a 10303-90-02 Lat day of dosing sample 5.0 6.14 123% 5/17/2003  5/25/2003  6/10/2003  6/12/2003  

2026-19b 10303-90-02 Lat day of dosing sample 5.0 8.07 161% 5/17/2003  5/25/2003  6/10/2003  6/12/2003  

2026-20a 10303-90-03 Lat day of dosing sample 7.5 10.4 139% 5/17/2003  5/25/2003  6/10/2003  6/13/2003  

  2026-20b 10303-90-03 Lat day of dosing sample 7.5 10.1 135% 5/17/2003  5/25/2003  6/10/2003  6/13/2003  

2026-21a 10303-92-02 First day of dosing sample 5.0 5.01 100% 5/23/2003  5/26/2003  6/10/2003  6/13/2003  

2026-21b 10303-92-02 First day of dosing sample 5.0 5.31 106% 5/23/2003  5/26/2003  6/10/2003  6/13/2003  

2026-22a 10303-92-03 First day of dosing sample 7.5 7.79 104% 5/23/2003  5/26/2003  6/10/2003  6/13/2003  

2026-22b 10303-92-03 First day of dosing sample 7.5 7.39 99% 5/23/2003  5/26/2003  6/10/2003  6/13/2003  

2026-23a 10303-92-02 Lat day of dosing sample 5.0 3.67 73% 5/23/2003  6/1/2003  6/10/2003  6/13/2003  

2026-23b 10303-92-02 Lat day of dosing sample 5.0 3.75 74% 5/23/2003  6/1/2003  6/10/2003  6/13/2003  

2026-24a 10303-92-03 Lat day of dosing sample 7.5 8.08 108% 5/23/2003  6/1/2003  6/10/2003  6/13/2003  

2026-24b 10303-92-03 Lat day of dosing sample 7.5 7.63 102% 5/23/2003  6/1/2003  6/10/2003  6/13/2003  

2026-25a 10303-94-02 First day of dosing sample 5.0 4.46 89% 5/30/2003  6/2/2003  6/10/2003  6/13/2003  

2026-25b 10303-94-02 First day of dosing sample 5.0 4.16 83% 5/30/2003  6/2/2003  6/10/2003  6/13/2003  

2026-26a 10303-94-03 First day of dosing sample 7.5 3.67 49% 5/30/2003  6/2/2003  6/10/2003  6/13/2003  

2026-26b 10303-94-03 First day of dosing sample 7.5 2.83 Q 38% 5/30/2003  6/2/2003  6/10/2003  6/13/2003  

2026-27a 10303-94-02 Lat day of dosing sample 5.0 6.10 122% 5/30/2003  6/5/2003  6/10/2003  6/16/2003  

2026-27b 10303-94-02 Lat day of dosing sample 5.0 6.13 123% 5/30/2003  6/5/2003  6/10/2003  6/16/2003  

2026-28a 10303-94-03 Lat day of dosing sample 7.5 7.72 103% 5/30/2003  6/5/2003  6/10/2003  6/16/2003  

2026-28b 10303-94-03 Lat day of dosing sample 7.5 8.26 110% 5/30/2003  6/5/2003  6/10/2003  6/16/2003  
       Calculations were conducted before rounding 
Q     Questionable value due to poor recovery of the associated internal standard; data are not included in summary statistics 
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